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INTRODUCTION 





This paper is the seventh part of a work the intent of which is to 
describe and illustrate the Foraminifera of the Atlantic Ocean, 
especially those species which have occurred in the waters adjacent 
to the shores of the United States, including the whole of the Gulf 
of Mexico and the Caribbean Sea, that being the area in which most 
of the work of the vessels of the United States engaged in dredging 
work has been done. This part includes the families Nonionidae, 
Camerinidae, Peneroplidae, and Alveolinellidae. Many of the species 
of these families live in warm, shallow waters and are not abundant 
in the deeper waters dredged by the United States Bureau of Fisheries 
steamer Albatross. Some of the Nonionidae, however, are very 
abundant in these dredgings. 
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THE FORAMINIFERA OF THE ATLANTIC OCEAN 


NONIONIDAE, CAMERINIDAE, PENEROPLIDAE, AND 
ALVEOLINELLIDAE 


By JosePpH AUGUSTINE CUSHMAN 
Of Sharon, Massachusetts 


INTRODUCTION 


This seventh part of the work on the Atlantic Foraminifera deals 
with the Nonionidae, Camerinidae, Peneroplidae, and Alveolinellidae. 
The Nonionidae are represented in the Atlantic by but three genera. 
These are represented by numerous species, however, often very 
abundant in dredgings and in shoal-water samples. The Camerinidae 
are almost wanting in the Atlantic, but are abundant in the Indo- 
Pacific. The Peneroplidae and Alveolinellidae are represented by 
simpler, more primitive species in the Atlantic than in the Indo- 
Pacific, but a few of the species are very abundant in the West 
Indian region. 


Family 24. NONIONIDAE 


Test typically planispiral, more or less involute; wall calcareous, 
finely perforate; aperture simple or cribrate, if simple, at the base 
of the apertural face. 

This family is most abundantly represented in rather shallow 
water. Of the three most abundant genera, Elphidium, Nonion, 
and Nonionella, Elphidium reaches a great development in warm, 
shallow waters, especially of the Indo-Pacific where the largest 
species are found. It is also very abundant along the shores of 
cold regions, but the species are usually much smaller. Nonion and 
Nonionella are more abundant in a little deeper water as a rule, 
but the various species are well adapted to geographic ranges as 
are those of Elphidium. 

The Palaeozoic genera, Cribrospira and Bradyina, may not belong 
in this family, although they have much in common with the other 
members. Orbignyna is limited so far as is known to the Cretaceous. 
Polystomellina and Faujasina show peculiar modifications, a trochoid 
form taking the place of the planispiral in the adult. 

The structure in most of the genera is fairly simple, but in the larger 


species of Elphidium it becomes complex. 
i 
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Genus NONION Montfort, 1808 


Nonion Montrort, Conch. Syst., vol. 1, 1808, p. 211.—CusuHman, Special 
Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 204. 

Melonis Montrort, Conch. Syst., vol. 1, 1808, p. 67 (genoholotype, 
Nautilus pompilioides Fichtel and Moll). 

Florilus Montrort, Conch. Syst., vol. 1, 1808, p. 135 (genoholotype, 
Nautilus asterizans Fichtel and Moll). 

Pulvinulus (part) Lamarex, 1816. 

Placentula (part) Lamarck, 1822. 

Cristellaria (part) Lamarck, 1822. 

Lenticulina (part) DEFRANCE, 1824 (not Lamarck). 

Polystomella (part) DEFRANCE and AuTHoRs (not Lamarck). 

Nonionina p’Orsiany, Ann. Sci. Nat., vol. 7, 1826 (genotype, by designa- 
tion, Nonionina umbilicata d’Orbigny). 

Genoholotype.— Nautilus incrassatus Fichtel and Moll. 

Test free, planispiral, more or less involute, bilaterally symmetrical, 
periphery broadly rounded to acute; chambers numerous; wall finely 
perforate; aperture, an arched, usually narrow opening between the 
base of the apertural face and the preceding coil. 

Carboniferous (?) to Recent. 

Most of the species of Nonion are simple in their structure, 
without a canal system, usually with little ornamentation and not 
reaching any great size. The passage to Elphidium is a gradual 
one and there are some species of the latter which do not develop 
the retral processes until toward the end of the growth of the test 
and which in their early stages would be classed as Nonion. This 
seems to be the most primitive genus of the group. 


NONION (?) UMBILICATULUM (Walker and Jacob) 
Plate 1, figures 1 a—b 


“‘Nautilus spiralis umbilicatus sulcatis’” Wa.LkER and Boys, Test. Min., 
1784, pl. 3, fig. 69. 

Nautilus umbilicatulus WALKER and Jacos, Adams’s Essays, Kannmacher’s 
ed., 1798, p. 641, pl. 14, fig. 34. 

A reproduction of the original figure is given here. There is much 
uncertainty regarding this species. As will be seen by the figures, 
the two sides are evidently not the same. Parker and Jones com- 
mented on this figure as follows: ‘Figure 69 is a common form of 
Truncatulina lobatula, having the outline of the cells uniform or 
flush; the septal lines being merely ‘furrowed.’ According to Walker, 
it was from Sandwich—not common.” 

“Montagu, (Test. Brit. Suppl. p. 78), refers to this figure when 
describing a little Nonionina; and Williamson (Monogr. p. 42), 
makes it a Polystomella. We believe that they must both be wrong, 
because in the specimen figured by Walker the two faces are decidedly 
unsymmetrical.” 
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If the Boys specimens are preserved, it would be a simple matter 
to straighten out this tangle, but until such time as this is done 
there is much uncertainty as to the species. In this connection 
it is enlightening to note Montagu’s comments on the Walker and 
Jacob figures (copied from Boys), as he had at that time both the 
original specimens and drawings. ‘Indeed we perceive so consid- 
erable a difference between the original drawings * * * and. 
the engravings taken from them that we would scarce have known 
them to be the same, had they not been marked with the same 


numbers.” 
NONION (?) CRASSULUM (Walker and Jacob) 


Plate 1, figures 2 a-b 


‘‘Nautilus spiralis crassus utrinque umbilicatus geniculis lineatis’’ WALKER 
and Boys, Test. Min., 1784, pl. 3. fig. 70. 

Nautilus crassulus WALKER and Jacos, in Adams’s Essays, Kannmacher’s ed., 
1798, p. 641, pl. 14, fig. 35, 


This species described from Reculver on the north coast of Kent, 
England, has been little referred to and the original figure leaves much 
to be desired. If the types are extant, it may be possible to estab- 
lish this species on a firm basis. Williamson has referred a form to 
it which is evidently not at all the same. The original figure is copied 


here. 
NONION DEPRESSULUM (Walker and Jacob) 


Plate 1, figures 3-6 


‘‘Nautilus spiralis utrinque subumbilicatulus’’ WaLKER and Boys, Test. 
Min., 1784, p. 19, pl. 3, fig. 68. 

Nautilus depressulus WALKER and Jacos, in Adams’s Essays, Kannmacher’s 
ed., 1798, p. 641, pl. 14, fig. 33. 

Nonionina depressula HERON-ALLEN and Earuanp, Trans. Linn. Soc. Lon- 
don, ser. 2, vol. 11, 1916, p. 279, pl. 43, figs. 4-7. 


There are a great many records given for this species. It was de- 
scribed from Reculver on the north coast of Kent, England. The 
type figure which is copied here (pl. 8, fig. 3), shows a form with many 
low, elongate, curved chambers with a small, central, umbilical area. 
There are very few figures indeed of this species although the number 
of references is large. Brady’s Challenger figures do not at all fit this 
form, but seem nearer to N. umbilicatulum. Of the figures given, 
those of Heron-Allen and Earland quoted above and copied here, 
(pl. 8, fig. 4) seem to come the nearest to the originals, but these have 
fewer and broader chambers. Such forms are certainly abundant 
about the British Isles and the adjacent coast of Europe, and it seems 
that the name should be restricted to this form. The periphery is 
rounded, the sides slightly concave, sutures slightly limbate and 
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much curved, chambers about 10 in number which is several fewer 
than in the type figure. 


NONION POMPILIOIDES (Fichtel and Moll) 
Plate 1, figures 7-11; Plate 2, figures 1-2 


‘‘Nautilus Melo” Soupani, Testaceographia, vol. 2, 1798, p. 38, pl. 8, figs. 
24, A. B.C: 

Nautilus pompilioides FicuteL and Mout, Test. Micr., 1798, p. 31, pl. 2, figs. 
a-c. 

Nonionina pompilioides PARKER, JONES, and H. B. Brapy, Ann. Mag. Nat. 
Hist., ser. 4, vol. 8, 1871, p. 246, pl. 12, fig. 158.—Trrria1, Atti Accad. 
Pont. Nuovi Lincei, vol. 35, 1883, p. 204, pl. 4, fig. 49.—H. B. Brapy, Rep. 
Voy. Challenger, Zoology, vol. 9, 1884, p. 727, pl. 109, figs. 10, 11.— 
Cusuman, Bull. 71, U. S. Nat. Mus., pt. 4, 1914, p. 25. pl. 17, fig. 2 a, b. 

Melonis etruscus Montrort, Conch. Syst., 1808, p. 67, XVII° genre. 

Polystomella etrusca DEFRANCE, Dict. Sci. Nat., vol. 32, 1824, p. 183. 

Nonionina umbilicatula pD’OrBieny, Ann. Sci. Nat., vol. 7, 1826, p. 293, pl.15, 
figs. 10-12, Modéles No. 86. 

Nonionina melo p’OrBiGNy, Ann. Sci. Nat., vol. 7, 1826, p. 293. 


Test planispiral, bilaterally symmetrical, entirely involute, except 
that the umbilici are deeply excavated, periphery very broadly 
rounded, entire; chambers 8 to 10 in the last-formed coil, of the same 
general shape, not inflated; sutures flush with the surface, generally 
limbate, fusing along the umbilicus to form a slight thickening about 
it but not raised above the surface; wall smooth, coarsely perforate; 
aperture slit-like between the base of the apertural face and the previ- 
ous coil, apertural face broad and low. 

This species described by Fichtel and Moll from Recent specimens 
from the Mediterranean and Pliocene ones from Coroncina, Italy, 
has been widely recorded. It isnot common, however, in the Western 
Atlantic, but does occur typically, especially in the Late Tertiary of 
Italy. Joseph Wright recorded a specimen from southwest of Ireland, 
1,020 fathoms,' and Heron-Allen and Earland a single specimen from 
the Clare Island region of Ireland.? 

It occurs sparingly in deep water material. Brady records it in the 
Challenger material from seven stations in the North Atlantic ranging 
from 1,000 to 2,750 fathoms, and one in the South Atlantic 2,200 
fathoms. 

The species is similar to N. umbilicatulum (Walker and Jacob) butis 
a much broader, more globular form and the umbilicus is not usually 
so open. 

It is probable that Nonionina soldanii d’Orbigny from the Vienna 
Basin Miocene belongs here also. 








1 Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 492. 
§Tdem, vol. 31, pt. 64, 1913, p. 143. 
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Nonion pompilioides— Material examined 


























Bot- 
Num . Depth | 
. Station ; tom 
Cat. Collection ber of (Alba- Locality in | tem- | Character of | 4 pundance 
No. of specl-| tross) fath- pera- bottom 
mens oms | ‘ture 
a ee | 
° , ” ° , a” | 
20884 | U.S.N.M. 1 | D2552.__| 39 47 07 N.; 70 35 00 W--| 721] 39.6 | Ey A07s ee Rare 
20885 | U.S.N.M. 1 | D2714___| 38 22 00 N.; 70 08 30 W--!| 1,825 8 DrOZe. <2---| Do 
20886 | U.S.N.M. 3 | D2041___| 39 22 50 N.; 68 25 00 W--| 1,608 |____... | glob. oz_----| Do. 
20887 | U.S.N.M. 12 | D2041___| 39 22 50 N:: 68 25 00 w__ 1,608 | 38 Blob. 072 --— | Abundant. 
20888 | U.S.N.M. 1 | D2262___| 39 54 45 N.; 69 29 45 W_- 250 | 41.6 gn. m. s._.--| Rare. 
20889 | U.S.N.M. 1 | D2097___|.37 56 20 N.; 70 57 30 W--| 1,917 |__----- glob. oz_----| Do. 
20890 | U.S.N.M. 1 | D2038._-| 38 30 30 N.; 69 08 25 W--| 2,033 |_.-.--- glob. oz__- | Do 
20891 | U.S.N.M. 1 | D2570___| 39 54 00 N.; 67 05 30 W-_!| 1,813 | 36.8 | glob. oz____- | Do 
20892 | U.S.N.M. *2 | D2035__-| 39 26 16 N.; 70 02 37 W--| 1,362 |_.._-_. glob. oz__-_- Do 
20893 | U.S.N.M. 3 | D2573 __| 40 34 18 N.; 66 08 00 W--| 1,742 | 37.3 | gy. m.s____- Do 
20894 | U.S.N.M. 3 | D2535_..| 40 03 30 N.; 67 27 15 W.-) 1,149 | 37.8 | gy. oz------- Do 
20895 | U.S.N.M. 5 | D2568__.| 39 15 00 N.; 68 08 00 W--| 1,781 | 36.9 | gy. oz------- Few. 
20896 | U.S.N.M. 4 | D2563___| 39 18 30 N.; 71 23 30 W--| 1,422] 37.4 | gy. oz___---- Rare. 
20897 | U.S.N.M. 1 | D2564___| 39 22 00 N.; 71 23 30 W--| 1,390 | 37.3 | gy. oz-------| Do 
20898 | U.S.N.M. 1 | D2105___| 37 50 00 N.; 73 03 50 W.-| 1,395 | 41 glob. oz___-- Do 
20899 | U.S.N.M. 1 {| D2097___! 37 56 20 N.; 70 57 30 W--| 1,917 !__----- glob. oz----- Do 
20900 | U.S.N.M. 9 | D2035 _-| 39 26 16 N.; 70 02 37 W--| 1,362 |_--_--_-- plobs0ze---4 Common 
20901 | U.S.N.M. 1 | D2029.__| 39 42 00 N.; 70 47 00 W--/| 1,168 | 38.5 | gy. m_-_-_---- Rare 
20902 | U.S.N.M. 2 | D2614._-_| 34 09 00 N.; 76 02 00 W_-| 168 |---_--- gy. s. bk. sp- Do. 
20903 | U.S.N.M. Ries 2 Se Off Fowey Rocks, Fla- --| Gaye weet ere Se ee Dees Do. 
20904 | U.S.N.M. Ay | Lee eS Off Govt. Cut, Fla__.-.-- Hees 1 OD is See eee Do. 
20905 | U.S.N.M. Oy baa eee Off Fowey Rocks, Fla- --| bbe ee ee Do. 
20906 |U.S.N.M.| 2 |-.-.-.---- Off Govt. Cut, Fla______- | Abts Spe Maes Sa Do. 
20907 | U.S.N.M. De R ee ee Off Fowey Lt., Fla___.._- TOOK |e ree Ee eee Do 
20920 | U.S.N.M. On eeeeee ee Off Ragged Key, las ss | 80) [2228S eet Se ew A Few. 
20921 | U.S.N.M. Te eet Pe gles CIS SA ANE oe Te L208 | eee e: |e ee ee Rare. 
10167 | J.A.C | a Sn Upper end, Buzzards Bess TH Soe ed Do. 
| Bay, Mass. | 
1 Meters. 


NONION SCAPHUM (Fichtel and Moll) 
Plate 2, figures 3, 4 


Nautilus scapha Ficutet and Mott, Test. Micr., 1798, p. 105, pl. 19, figs. 
d-f. ey 

Nonionina scapha H. B. Brapy, Nat. Hist. Trans. Northumberland and 
Durham, vol. 1, 1865 (1867), p. 106, pl. 12, figs. 10 a, b.—TerErric1, Atti 
Acead. Pont. Nouvi Lincei, vol. 35, 1883, p. 202, pl. 4, fig. 47—H. B. 
Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 730, pl. 109, figs. 14, 
15, 16 (?).—Terriai, Atti Accad. Lincei, ser. 4, Mem. vol. 6, 1893, p. 120, 
pl. 10, fig. 7—Goiis, Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9, 
1894, p. 104, pl. 17, fig. 830 (part) (?)—CusxuMman, Publ. 342, Carnegie 
Instit., Washington, 1924, p. 47, pl. 16, fig. 1. 

Nonionina communis D’ORBIGNY, Foram. Foss. Bass. Tert. Vienne, 1846, p. 
106, pl. 5, figs. 7, 8—Parxer and Jonss, Ann. Mag. Nat. Hist., ser. 2, 
vol. 19, 1857, p. 287, pl. 11, figs. 7, 8—TrerquEM, Essai Class. Anim. 
Dunkerque, 1875, p. 24, pl. 1, figs. 17 a, b—TeErrice1, Atti Accad. Pont. 
Nuovi Lincei, vol. 33, 1880, p. 96, pl. 4, figs. 75, 76. 

Nautilus faba FicutTEt and Mott, Test. Micr., 1798, p. 103, pl. 19, figs. a-e. 


Test planispiral, bilaterally symmetrical, somewhat evolute, 
periphery rounded, whole test compressed, umbilici depressed, 
unornamented; chambers numerous averaging about 12 in the last- 
formed coil, later ones as they tend to become evolute, broadening 
on the proximal end and the outline of the periphery somewhat less 
curved and the chambers slightly more inflated; sutures distinct, 
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depressed, not limbate; wall smooth, finely perforate; aperture, a 
small opening at the base of the apertural face next to the preceding 
coil. 

Both Nautilus scapha and N. faba of Fichtel and Moll seem to 
represent the same species, and d’Orbigny’s Nonionina communis 
from the Vienna Basin is apparently the same from material exam- 
ined. 

There are a great many records for Nonion .scapha in the literature, 
but as very few of them are accompanied by illustrations, they can 
not be definitely placed here until the material representing them can 
be examined and checked. 

As already noted, there is a tendency toward N. asterizans especially 
in the Italian region. 

NONION ASTERIZANS (Fichtel and Moll) 
Plate 2, figures 5-7 

Nautilus asterizans FicutEL and Mott, Test. Micr., 1798, p. 37, pl. 3, figs. 
e-h. 

Nonionina asterizans Terria, Atti Accad. Pont. Nuovi Lincei, vol. 33, 1880, 
p. 95, pl. 4, fig. 78. 

Nonionina boueana D’ORBIGNY, Foram. Foss. Bass. Tert. Vienne, 1846, p. 108, 
pl. 5, figs. 11, 12.—Revss, Bull. Acad. Roy. Sci. Belg., ser. 2, vol. 15, 
1863, p. 156, pl. 3, figs. 47, 48.—TrRric1, Mem. Com. Geol. Ital., vol. 
4, pt. 1, 1891, p. 110, pl. 4, fig. 17; Atti Accad. Lincei, ser. 4, Mem., 
vol. 6, 1893, p. 119, pl. 10, fig. 5—Goiis, Kongl. Svensk. Vet. Akad. 
Handl., vol. 25, No. 9, 1894, p. 104, pl. 17, fig. 829.—Fornasin1, Mem. 
Accad. Sci. Istit. Bologna, ser. 5, vol. 8, 1900, p. 46, fig. 49 (in text). 

Nonionina communis Terriai (not d’Orbigny), Atti Accad. Pont. Nuovi 
Lincei, vol. 35, 1883, p. 205, pl. 4, fig. 51. 


Test planispiral, bilaterally symmetrical, completely involute or 
very slightly evolute, periphery angular, umbilici depressed, often 
with a few very small beads; chambers numerous, usually about 12 
in the last-formed coil, broad and low, of uniform shape throughout; 
sutures distinct, depressed, usually somewhat limbate, the broadest 
part toward the inner end thence thinning toward the periphery, 
evenly curved; wall smooth, except for the umbilical region which 
occasionally has a few small beads, finely perforate; apertural face 
convex, in peripheral view with the sides convex, aperture itself at 
the base of the face next to the previous coil, short and narrow or 
sometimes rounded. 

The originals of Fichtel and Moll came from the Mediterranean. 
The species is common in the Pliocene of Italy and in the Pliocene and 
Miocene of many parts of Europe. Many species have been placed 
under this name that obviously do not belong here. d’Orbigny’s 
Nonionina boueana from the Vienna Basin Miocene does not differ 
essentially from Fichtel and Moll’s species. In fact, the figure 
given by Fornasini from the ‘‘planches inédites’”’ has the umbilical 
region slightly beaded. 
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There seems to be no authentic record of the species from the West- 
ern Atlantic and it apparently has a Mediterranean and Indo-Pacific 
distribution at the present time. A few specimens are referred to 
N. boueana from the Coast of England by Heron-Allen and Earland. 
Goés records it in his paper from 48° N. latitude and 10° W. longitude. 

Nonion scaphum (Fichtel and Moll) is very close to this species, and 
in the Pliocene of Italy the two seem to merge one into the other. 
“ Nautilus faba’’ Fichtel and Moll is also close to this species. It is 
also from Rimini on the Adriatic and from the Pliocene of the Siena 
region. 

NONION STELLIGERUM (d’Orbigny) 


Plate 2, figures 8-12; Plate 3, figures 1-3 


Nonionina stelligera p’OrBi1GNyY, in Barker-Webb and Berthelot, Hist. Nat. 
Iles Canaries, vol. 2, pt. 2, 1839, ‘‘Foraminiféres,” p. 128, pl. 3, figs. 
1, 2 (N. stellifera on plate)—H. B. Brapy, Trans. Linn. Soc. Zool., vol. 
24, 1864, p. 471, pl. 48, fig. 19; Ann. Mag. Nat. Hist., ser. 5, vol. 8, 1881, 
p. 414; Denkschr. Kais. Akad. Wiss., vol. 43, 1881, p. 17; Rep. Voy. 
Challenger, Zoology, vol. 9, 1884, p. 728, pl. 109, figs. 3, 4, (not 5).— BaLKWILL 
and Wriaat, Trans. Roy. Irish Acad., vol. 28, Sci., 1885, p. 353.—S1pDa.L, 
Proc. Lit. Philos. Soc. Liverpool, 1886, p. 71 (list)—Haukyarp, Trans. 
Manchester Micr. Soc., 1889, p. 71.—Cuastser, First Rep’t Southport 
Soe. Nat. Sci., 1890-91 (1892), p. 66.—Wriaut, Proc. Roy. Irish Acad., 
ser. 3, vol. 1, 1891, p. 493.—Woopwarp, The Observer, vol. 4, 1893, 
p- 201.—(?) Gos, Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9, 
1894, p. 104, pl. 17, figs. 827, 828—MorrTon, Proc. Portland Soc. Nat. 
Hist., vol. 2, 1897, p. 121, pl. 1, fig. 18—Kurtarr, Norwegian No. Atl. 
Exped. Zool., Thalamophora, 1899, p. 7 (table).—Weriaut, Irish Nat., 
vol. 9, 1900, p. 55.—Ear.anp, Journ. Quekett Micr. Club, ser. 2, vol. 9, 
1905, p. 229.—Krarr, in Duc d’Orleans. Crois. Ocean. Mer. Gréonl., 
1905 (1907), p. 562.—Mrtuert, Rec. Foram. Galway, 1908, p. 7.—(?) 
SrpEBottTom, Mem. Proc. Manchester Lit. Phil. Soc., vol. 53, No. 21, 1909, 
p. 13, pl. 4, fig. 9; vol. 54, No. 16, 1910, p. 29.—Wriaut, Proc. Belfast 
Nat. Field Club, Appendix, 1910-11, p. 8—AweEriInzEw, Mém. Acad. 
Imp. Sci., St. Pétersburg, ser. 8, vol. 29, No. 3, 1911, p. 25.—HeERon- 
ALLEN and EaRLAnpD, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 144.— 
Cusuman, Bull. 71, U. S. Nat. Mus., pt. 4, 1914, p. 27, pl. 14, fig. 4; pl. 15, 
fig. 4; pl. 16, fig. 2—Heron-ALLEN and Earvanp, Trans. Linn. Soc. 
London, ser. 2, vol. 11, 1916, p. 280, pl. 43, figs. 8-10.—Cusuman, Rep’t 
Canadian Arctic Exped., pt. M, 1920, p. 10; Contrib. Canadian Biol., 
1921 (1922), p. 13. 


Test planispiral, completely involute, compressed, periphery 
rounded, composed of about 10 chambers in the last-formed coil; 
chambers distinct, slightly inflated, broader than high; sutures 
distinct, toward the umbilical end with a secondary filling, making a 
stellate ornamentation in the umbilical areas; wall smooth, very 
finely perforate; aperture, a narrow opening at the base of the 
apertural face, next to the preceding coil. 

Length, 0.40 mm.; breadth, 0.08 mm. 


8 BULLETIN 104, UNITED STATES NATIONAL MUSEUM 


D’Orbigny described this species from the Canaries. It is widely 
distributed in cold waters. Someofthe Atlantic records areas follows: 
Shetland Islands (80 fathoms, very rare); off Nova Zembla, Franz- 
Joseph Land and Spitzbergen, Smith Sound, as far north as latitude 
82° 33’ N.; off the British Isles, 64-155 fathoms and sparingly on the 
British and French coasts (Brady); off coast of Dublin (Balkwill and 
Wright); Liverpool Bay (Siddall); Jersey (Halkyard); off South- 
port, England (Chaster); off Southwest Ireland and shore sands of 
Dogs Bay, Ireland (Wright); Harlem River, N. Y. (Woodward); 
Spitzbergen and coast of Norway (Goés); Bognor, Sussex, England 
(Earland); Norway and between Norway and Greenland (Kiaer); 
off Galway (Millett); Clare Island region, Ireland and west of Scot- 
land (Heron-Allen and Earland); Hudson Bay (Cushman). 

In the Pleistocene of Ireland (Wright), and near Portland, Me. 
(Morton), it appears. There are other fossil records not so well 
defined, and a few records for its occurrence in the Mediterranean 
and the Pacific but specimens are not typical. 

There is a Pacific form similar to that figured by Brady (pl. 109, 
fig. 5), which has fewer, higher and more inflated chambers. The 
specimens figured by Heron-Allen and Earland from west of Scot- 
land are composed of fewer chambers than in the typical form. 

A few of the records of N. asterizans (Fichtel and Moll) may be 
N. stelligerum, but the originals must be seen to determine this. 


Nonion stelligerum—Material examined 





























Bot- 
Num- i Depth) tom 
Cat. | Collection | ber of eS onlin in | tom. | Character of | ap yndance 
No. of— speci- | {ross) fath- pera- bottom 
mens oms | ‘ture 
| Lae 
20019 | U.S.N.M. 4 | D2756_-- La 8. 32° 20’ 00’’; 37° 49” 417 | 40.5 | gy. sbk.sp.-.| Rare. 
00’’. 
20949 | U.S.N.M. TREE eer Off Fowey: StraitssFlas-2 |) 9100) es tent Se ee Do. 
3271 J.A.C. Ty 48C eae. Canadian Arctic Expedi- |!20-30 |..-._--|-------------- Do. 
| tion, Dolphin and Un- | 
| ion Strait. 
B22 deALOe la) ese cee Hudson Bay, Richmond | 15-20 |__--_--|-.------------ Do. 
| Gulf, east coast. 
10192 | J.A.C. LO) ese Goastiof Teeland=-2 22 = 223 ioe 23/2225. 23 | ee eee Abundant. 
1 Meters. 


NONION GERMANICUM (Ehrenberg) 
Plate 3, figures 4, 5 
Nonionina germanica ExRENBERG, Abhandl. k. Akad. Wiss. Berlin, 1839, p. 
133, pl. 2, figs. 1 a-g; in Taylor’s Scientific Mem., vol. 3, 1848, p. 357, 
pl. 6, figs. 1 a-g. 
Nonionina crassula W1uL1AMSON (not Walker and Jacob), Rec. Foram. Gt. 
Britain, 1858, p. 33, pl. 3, figs. 70, 71. 


Test close coiled, completely involute, planispiral, bilaterally 
symmetrical, periphery rounded; about nine chambers in the last- 
formed coil, distinct, of uniform size and shape; sutures very slightly 
if at all depressed, slightly limbate and thickened toward the umbilical 
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region which is filled; wall smooth, distinctly but finely perforate; 
aperture, a narrow slit at the base of the apertural face. 
_ Diameter usually less than 0.50 mm.; thickness about 0.18 mm. 

This is a very common species in the North Sea and about the 
British Isles, well figured by Williamson. It is somewhat difficult 
to place earlier records without figures, but this has probably been 
recorded from this area. It is very close to the species of Elphidium 
from the same area such as is referred to by Heron-Allen and Earland 
in their report from the west of Scotland as ‘“‘Polystomella faba.” 
It is apparently not found on the western side of the Atlantic. 


Nonion germanicum—Material examined 














Cat. | Collection| ber of Depth! tom Character of 
at. | Collection | ber o : s in aracter 0 
No. of speci- Station Locality fath- ced bottom Abundance 
mens oms | ‘ure 
10181 | J.A.C. 13) |. Shore sand. Bognor, Sus- |__--_-- Vee ts elee seek ok 8 
sex, England. | 


| 


NONION SLOANII (d’Orbigny) 
Plate 3, figures 6-8 
Nonionina sloanii v’OrBIGNy, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, ‘‘Foraminiféres,” p. 68, pl. 6, figs. 18, 18b¢s—-CusHman, Publ. 
291, Carnegie Instit., Washington, 1919, p. 48; Publ. 344, 1926, p. 79. 
This may be a form of N. scaphum (Fichtel and Moll). It differs 
from JN. gratelowpi in the broader apertural face and the narrower 
form in front view. d’Orbigny described and figured this species 
from Jamaica as rare, and mentioned that it was like a similar form 
occurring fossil at Dax. I had material referred to this species from 
Late Tertiary marl, from the gorge of the Yumuri River, Matanzas, 
Cuba and from Bluff 2, Cercado de Mao, Santo Domingo. It also 
occurred in recent collections from San Juan Harbor, Porto Rico. 
It may prove to be only a more inflated, but narrower form of 
N. grateloupi (d’Orbigny). 
Very close to this is the species described by d’Orbigny from shore 
sands of Cuba and Jamaica as Nonionina brown. It is a somewhat 
inflated form and probably is a synonym of NW. sloaniv. 


Nonion sloanii—Material examined 

















Gat. | Wellestton ber of Depth) tom Character of 
at. | Collection| ber o . : in aracter 0 
No. C= speci- Station Locality fath Law bottom Abundance 
mens oms | tire 
| | ee eae cata 
3270 | J.A.C. Oipdeesesesn San Juan Harbor, Porto | Srila em SN! See Rare. 
Rico. 
10301} J.A.C. Di | ead ete 22 IE OSs Ae nee Ue Oho ae ea eS oh ee | Do. 
10305 | J.A.C. 5 
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NONION GRATELOUPI (d’Orbigny) 
Plate 3, figures 9-11; Plate 4, figures 1-4 

Nonionina grateloupi D’OrsriaNyY, Ann. Sci. Nat., vol. 7, 1826, p. 294, No. 19; 

in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, ‘‘Foraminiféres,”’ p. 46, 

pl. 6, figs. 6, 7—Fornasin1, Mem. Accad. Sci. Istit. Bologna, ser. 6, vol. 1, 

1904, p. 12, pl. 3, fig. 5—Cusaman, Publ. 291, Carnegie Instit. Wash- 

ington, 1919, p. 48; Proc. U.S. Nat. Mus., vol. 59, 1921, p. 61, pl. 14, figs. 

9-11; Publ. 311, Carnegie Instit. Washington, 1922, p. 55, pl. 9, figs. 7, 8; 
Publ. 344, 1926, p. 79. 

Test planispiral, bilaterally symmetrical, mostly involute, in 
peripheral view the sides nearly parallel, periphery rounded; chambers 
numerous, usually 10 to 12 in the last-formed coil in adults, chambers 
increasing rapidly in length, especially in the last few chambers; 
sutures distinct, slightly depressed; wall smooth, finely perforate; 
aperture small, at the base of the last-formed chamber, narrow. 

Length, up to 0.60 mm.; breadth, 0.35 mm.; thickness, 0.22 mm. 

D’Orbigny originally noted this species from the Miocene of Dax, 
France. Later he described and figured a species under the same 
name from shore sands of Cuba, Jamaica and Martinique. I have 
recorded it from Montego Bay, on the north coast of Jamaica, from 
numerous stations about the Tortugas, and from San Juan Harbor, 
Porto Rico. It occurred fossil in the Late Tertiary of the gorge of 
the Yumuri River, Matanzas, Cuba, and from Bluff 3, Cercado de 
Mao, Santo Domingo. It is the most common species of the genus 
in the West Indian region. 


Nonion grateloupi— Material examined 











Gat, |Conpetion| benar Depth! tom Gharacter of 
at. | Collection! ber o : in aracter 0: 
No pe speci- Station Locality fath- roa bottom Abundance 
mens oms | ‘ture 
io * 
3228 J.A.C. Qi 22s Dry Tortugas, Fla______- Giregs Sees fne7825-2 2252 Rare. 
3233 J.A.C. 155 | 1402s eos Eee On Sree awa 2 a ee | eee doweea Abundant. 
3234 J.A.C. 2) |S Roa bee Ve Oss s22 Ae ee 1 ee eee ee dos Rare. 
3235 JESEC. in| ab eal | ee Oe eee 7 23 Seol se ae Few. 
3236 J.A.C. 3) | LOSS eee eee doe ae eee ll 23524) St bose asceeee Rare. 
3237 J.A.C. 135 | M1 OSs oa Rea Gone eee Ss aa b2045| eee frie. /S=s- 2 oe Abundant. 
3238 | J.A.C. LO} Beek as |e Goro) ee Tobie assent doz Do. 
3239 | J.A.C. bho fn 2 ace GO ee ae serene Cis | Sees eee doco s Do. 
3240 | J.A.C. Bb |) 23) a Skaai| aoe Gos Aa ae LOS 5) p| eee Foe WM. S2 oh oa Rare. 
3241 J.A.C. 1420S eae (3 Ka Spear SD Pee ieee dips |e fre, ‘So es Abundant. 
3242 J.A.C, S22 eon Te OO =e en a ee Bp oa eh oe eet Ba do. 4 Common. 
3243 J.A.C. Deas eee "Porto Riod... tee 1 eg foals Wes FE a Rare 
3244 JoAECe Loken ees a aaa GOsZS sa See ee a O00) (pee eee Do. 
3245 J.A.C. il oucs wee ee Montego Bay, amaica24|)10 ) |) ee Do. 
10306 JeARGs Oe 22 Soe ea Juan eHarbor, orto 215) | laeeees| eas Do. 
ico 
10300 | J.A.C. 1a oN pe 8 LES CON AB eve e Eee ae 2G) y aw at see | ieee Sere ee eat | Do. 
10189 J.A.C. Gi |23 =a Dry Tortugas, Fla______- LOSS |e Mise Few. 
20883 | U.S.N.M. J ae ae Off Ragged Key, Fla_-__-- Uy Hse peta eS Rare. 
(Alba: 
tross) Ch Ce 
20882 | U.S.N.M. 1 | D2150__.} 13 34 45 N.; 81 21 10 W_-./382 45.75 | wh. cr. s__.- Do. 
20881 | U.S.N.M. 3 | D2758__.| 6 59 30 S.; 34 47 00 W_-_| 20 79 brkeisheeeeee Do. 
3229 J.A.C. DD Tee en Dry Tortugas, Fla2sseeea Wea |e sa fne. s___.| Abundant. 
3230 JAC. 4 AD ee | GOs eue ae BE ee AS i | 22) — |) Se Here: 
3231 JAC. Bg So ee | Ae (0K 0 he i a ao TEL es | ee fae! sae. 
3232 | J.A.C. 14 es eee Gow! S23 nSR Tae B75 iN ees 2. dosti Agtaant. 




















1 Feet. 
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NONION BARLEEANUM (Williamson) 
Plate 4, figure 5 


Nonionina barleeana Wiuu1aAMsoNn, Rec. Foram. Gt. Britain, 1858, p. 32, pl. 3, 
figs. 68, 69. 


Test planispiral, bilaterally symmetrical, much compressed; pe- 
riphery rounded, umbilici depressed and open; chambers numerous, 
12 or more in the last-formed coil, of rather uniform shape and size; 
sutures curved, slightly limbate, not depressed; wall smooth, coarsely 
perforate; aperture semicircular, at the base of the apertural face. 

Diameter slightly less than 0.65 mm.; thickness, 0.18 mm. 

Williamson’s specimens were from Skye, Stornoway, Shetlands, 
and Scarborough. Such forms have been recorded from about the 
British Isles as Nonionina umbilicatula. With the great uncertainty 
existing in regard to the latter species, it seems best to use Williamson’s 
name for this cold-water species. 


NONION LABRADORICUM (Dawson) 
Plate 4, figures 6-12 


Nonionina labradorica Dawson, Can. Nat., vol. 5, 1860, p. 191, fig. 4.— 
JONES, Parker, and H. B. Brapy, Crag Foram., Pal. Soc., vol. 19, 1866, 
pl. 2, figs. 44, 45. 

Nonionina scapha (FicHTEL and Mott), var. labradorica Dawson, Can. Nat., 
vol. 5, 1870, p. 177, fig. 5; Amer. Journ. Sci., ser. 3, vol. 1, 1871, p. 206, 
fig. 5; Ann. Mag. Nat. Hist., ser. 4, vol. 7, 187l ,p. 86, fig. 5; Can. Nat., 
vol. 6, 1872, p. 255, pl. 3, fig. 4. 

Nonion labradorica CusHMAN, Bull. Scripps Instit. Oceanography, Tech. 
Ser., vol. 1, 1927, p. 148, pl. 2, figs. 7, 8. 

Nonionina scapha Morton (not Fichtel and Moll), Proc. Portland Soc. Nat. 
Hist., vol. 2, 1897, p. 121, pl. 1, figs. 23 a, b. 


Test small, planispiral, completely involute, bilaterally symmet- 
rical, periphery bluntly angled, apertural face very broadly triangular, 
the sides convex; chambers few, rapidly increasing in size as added; 
sutures distinct, curved, very slightly if at all depressed, not lim- 
bate; wall thin, finely perforate; aperture, a narrow slit at the base 
of the apertural face. 

Length, 0.50 mm.; breadth, 0.30 mm.; thickness, 0.30 mm. 

This is an abundant species in the cold waters from northern New 
England northward, and occurs also off the western coast of America. 
Dawson’s specimens were from the Gulf of St. Lawrence. 

The apertural face is very broadly triangular. 

62995—30——2 
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Nonion labradoricum—Material examined 




















Bot- 
Num- : Depth 
: Station + tom 
Cat. | Collection! ber of F in Character of 
No. of— __| speci- le Locality fath- Bond bottom | Abundance 
mens oms | ‘ture 
° , a“ ° , a” 
20913 | U.S.N.M. 1 | D2573___| 40 34 18 N.; 66 09 00 W._| 1,769 | 37.8] gy. oz-_--_.- Rare. 
20914 | U.S.N.M. 1 | D2084___| 40 16 50 N.; 67 05 15 W_-| 1,290] 40 bu. m. &. s__ Do. 
20915 | U.S.N.M. 9 | D2078___| 41 11 30 N.; 66 12 20 W_. 499 | 40 gy.m. & s_..| Common. 
20916 | U.S.N.M. 1 | D2748___| 39 31 00 N.; 71 14 30 W_-| 1,163 | 37.8] gy. m. fur.__| Rare. 
20917 | U.S.N.M. 3 | D2202__.) 39 38 00 N.; 71 39.45 W__) 515] 3911] gn. m-_______ 0. 
20918 | U.S.N.M. 15 |) 258122 2)39).43 OOUNS 7134 00 Weel). 394 |p ea donate Abundant. 
20922 | U.S.N.M. 2 | D2202___| 39 38 00 N.; 71 39 45 W__| 515 | 39,1 |___._ Gone Rare. 
10320 | J.A.C. 3 | D2078...| 40 16 50 N.; 67 05 15 W_-_| 1,290] 40 buom~, & see Do. 
10151 | J.A.C. 1 ees Casco) PB Aaya NOLth Ole | eats. 2a lees een nn: eee Abundant. 
Harpswell, Me. 
3259} J.A.C. 2 eee Gaspi Bay ---- oe 30-405 | Sees eee ere Rare. 
3260 | J.A.C. | eee Hudson Bay, Lat. 55° N. 10\|-3 22 | oe ee Do. 
South of Black Whale 
Harbor. 
3261 | J.A.C 2 eee sees else Ques see eee ee cene 103 SS2c- cs |casteeeccerene Do. 











NONION ORBICULARE (H. B. Brady) 
Plate 5, figures 1-3 


Nonionina orbicularis H. B. Brapy, Ann. Mag. Nat. Hist., ser. 5, vol. 8, 
1881, p. 415, pl. 21, figs. 5a, b; Denkschr. Kais. Akad. Wiss. Math-Nat. 
Cl., vol. 43, 1881, p. 17, pl. 2, figs. 5 a, b; Rep. Voy. Challenger, Zoology, 
vol. 9, 1884, p. 727, pl. 109, figs. 20, 21—Hrron-ALLEN and EaRLaAnp, 
Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, p. 280.—CusHMan, 
Contr. Canadian Biol., 1921 (1922), p. 13. 


Test planispiral, ‘bilaterally symmetrical, completely involute, 
periphery very broadly rounded; chambers 10 to 12 in the last- 
formed coil, distinct, not inflated, of uniform shape; sutures distinct, 
slightly depressed, slightly limbate toward the proximal end; wall 
very finely perforate, smooth; aperture, a long, very narrow slit at 
the base of the apertural face, sometimes divided into several openings. 

Diameter, 0.75 mm.; thickness, 0.50 mm. 

This species described from the Arctic off Nova Zembla has occurred 
typically in Hudson Bay, and is recorded by Heron-Allen and Ear- 
land off the west coast of Scotland. Brady in the Challenger Report 
gives the following localities: West coast of Nova Zembla, 55 fathoms; 
shores of Spitzbergen, 7 fathoms; Faroe Channel, 632 fathoms; 
west coast of Scotland, 25 fathoms, and off Valentia, 112 fathoms. 
He also records it fossil from a Post-Tertiary clay on the coast of 
Fifeshire. 

The forms recorded from warm waters and referred to this species 
are not the same. 
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Nonion orbiculare—Material examined 











Cat. | Coll jar Depth! tom Charaeter of 
at. | Collection | ber o : : in x aracter 0 
No. c= a | speck | oeee2 Locality fath- oar | bottom.) andanea 
mens oms | ture 
3255 | J.A.C. 2 eee | Hudson Bay, south of TON Ee ee see eee ie Rare. 
| Black Whale Harbor, 
| lat. 55° N. 
3256 J.A.C. Oise 8 4 Ale Co sser sea CF aes de sey AO Sse [aes Sete s Common. 
3527 Tea. WWE sana ceo tence C0 Seen aes ae Oye ee aoe eee Rare. 
SOERilin DLAC. Ay | en Pay 2 te? | Hudson Bay, James Bay- 19) [A Rsee Do. 








NONION PAUPERATUM (Balkwill and Wright) 
Plate 5, figures 4, 5, 7 

Nonionina pauperata BALKWILL and Wriaut, Trans. Roy. Irish Acad., 
vol. 28, Sci., 1885, p. 353, pl. 13, figs. 25, 26—Hauxyarp, Trans. Man- 
chester Micr. Soc., 1889, p. 71, pl. 2, fig. 13—CuastsEr, First Rep’t 
Southport Soc. Nat. Sci., 1890-91 (1892), p. 66.—Wriaeut, Proc. Roy. 
Irish Acad., ser. 3, vol. 1, 1891, p. 493; Irish Nat., vol. 9, 1900, p. 55.— 
EARLAND, Journ. Quekett Micr. Club, ser. 2, vol. 9, 1905, p. 230.— MIL- 
LETT, Rec. Foram. Galway, 1908, p. 7—Wnrtaut, Proc. Belfast Nat. Field 
Club, Appendix, 1910-11, p. 7—H®rRoN-ALLEN and Earuanp, Journ. 
Roy. Micr. Soc., 1911, p. 342, pl. 11, figs. 16, 17; Proc. Roy. Irish Acad., 
vol. 31, pt. 64, 1913, p. 144; Trans. Linn. Soc. London, ser. 2, vol. 11, 
1916, p. 281. 


Test planispiral, bilaterally symmetrical, involute, periphery 
angular; chambers, about nine in the last-formed coil, of uniform 
shape and relative size, slightly inflated; sutures distinct, slightly 
depressed, limbate toward the proximal end, the umbilicus filled 
and confluent with the sutures; wall distinctly perforate, smooth; 
aperture, a low opening at the base of the apertural face. 

There are numerous records for this species about the British 
Isles, the following among them: Off Dublin coast (Balkwill and 
Wright); off Jersey (Halkyard); off Southport, England, rare in 
shore gatherings and shallow water (Chaster); southwest of Ireland, 
53 and 345 fathoms; Dogs Bay, very rare (Wright); Bognor, Sussex, 
rare (Harland); Galway, very rare (Millett); Selsey Bill, Sussex; 
Clare Island region of Ireland; west of Scotland (Heron—Allen and 
Earland). Wright also records it from the Pleistocene of the north 
of Ireland. 

This is very much like N. germanicum and may be only a slightly 
broader form of the same species. 


NONION (?) EXPONENS (H. B. Brady, Parker, and Jones) 
Plate 5, figure 6 


Nonionina exponens H. B. Brapy, Parker, and Jongs, Trans. Zool. Soc., 
vol. 12, 1888, p. 230, pl. 43, fig. 16. 


“Test free, equilateral, planospiral; lateral faces convex or some- 
what flattened, peripheral edge rounded; composed of from 2 to 3 
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convolutions; all more or less visible on both sides of the shell, the 
final whorl consisting of about 7 or 8 segments; margin entire; septa 
marked by fine lines, without superficial depressions. Diam. 1/100th 
inch (0.25 mm.).”’ 

‘‘A form somewhat allied to N. depressula but differing from that 
species in its evolute mode of growth, its even sutures and noninflated 
segments. ”’ 

This species was described and figured by the authors from 940 
fathoms off the Abrohlos Bank off Brazil. Its position as a Nonion 
seems doubtful, but it is included here for the record. 

There are several names given by Ehrenberg which it is difficult 
to identify and which with our present knowledge can not be definitely 
placed. 

‘“ Nonionina Aglajae”’ Ehrenberg, Abhandl. Akad. Wiss. (Berlin), 
1872 (1873), pl. 4, fig. 3, from bottom sample from Atlantic Tele- 
graph line, 9,600 feet in depth. 

‘“ Nonionina Crisiae’? Ehrenberg, Abhandl. Akad. Wiss. (Berlin), 
1872 (1873), pl. 3, fig. 8, from 11,580 feet in depth. 

‘““ Nonionina hyalina’’ Ehrenberg, Abhandl. Akad. Wiss. (Berlin), 
1872 (1873), pl. 4, fig. 4, from 9,540 feet in depth. 

‘“ Nonionina borelis’”? Ehernberg, Abhandl. Akad. Wiss. (Berlin), 
1872 (1873), pl. 1, fig. 18, from Davis Strait, 6,000 feet in depth. 

‘““ Nonionina floridana”’ Ehrenberg, Abhandl. Akad. Wiss. (Berlin), 
1872 (1873) pl. 5, fig. 1, from bottom sample from Gulf Stream near 
Florida, 840 feet in depth. 

‘““Nonionina crystallina” Ehrenberg, Die zweite deutsche Nord- 
polarfahrt, 1874, p. 464, pl. 1, fig. 4. Arctic, Recent. 

““ Nonionina Koldeweyr”” Ehrenberg, Abhandl. Akad. Wiss. (Berlin), 
1872 (1873), p. 464, pl. 1, fig. 6. Arctic, Recent. 

Leidy records as ‘‘ Nonionina millepora” and ‘“N. polygyra”’ 
specimens from shore sands at Atlantic City, N. J. What these 
actually are is not clear. 


Genus NONIONELLA Cushman, 1926 


Nonionella CusHmMan, Contr. Cushman Lab. Foram. Res., vol. 2, 1926, p. 64; 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 205. 
Nonionina (part) of AuTHORs. 

Genoholotype.— Nonionella miocenica Cushman. 

Test subtrochoid, the dorsal side only partially involute, ventral side 
completely so, close coiled; chambers especially in the adult inaequi- 
lateral, the ventral side developing a distinct elongate lobe at the 
umbilical end, which covers the umbilicus itself; wall calcareous, 
finely perforate; aperture at the base of the apertural face of the cham- 
ber, low and elongate, extending from the peripheral border toward 
the ventral side. 

Cretaceous to Recent. 
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The subtrochoid forms belonging to this genus are close to Nonion, 
and the microspheric form may be very close to it in many species. 
In the megalospheric form there is a tendency to adopt the adult 
character at an earlier stage, and it is in this form that the trochoid 
character usually becomes most marked. The genus is known as far 
back as the Lower Cretaceous. Some of the older fossil species are 
as trochoid as Recent ones. The genus seems to be most at home in 
fairly cool waters and in the temperate zones although there are a few 
species in warmer waters. 

NONIONELLA TURGIDA (Williamson) 
Plate 6, figures 1-4 

Rotalina turgida Witu1amson, Rec. Foram. Gt. Britain, 1858, p. 50, pl. 4, 
figs. 95-97. 

Nonionina asterizans, var. turgida PARKER and Jonss, Introd. Foram., 
Appendix, 1862, p. 311. 

Nonionina turgida H. B. Brapy, Trans. Linn. Soc. London, vol. 24, 1864, p. 
474; Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 731, pl. 109, figs. 
17-19.— BALKWILL and Wriaut, Trans. Roy. Irish Acad., vol. 28, Sci., 
1885, p. 352.—TERQUEM and TERQUEM, Bull. Soc. Zool. France, vol. 11, 
1886, p. 331, pl. 11, figs. 7,8.—Sippat1, Proc. Lit. Phil. Soc. Liverpool, 1886, 
p. 71 (list) —Wricut, Ann. Mag. Nat. Hist., ser. 6, vol. 4, 1889, p. 449.— 
HaukyarpD, Trans. Manchester Micr. Soc., 1889. p. 71.—RoBERTSON, 
Trans. Nat. Hist. Soc. Glasgow, vol. 3, pt. 3, 1889-92, p. 242.—CuasTER, 
First Rep’t Southport Soc. Nat. Sci., 1890-91 (1892), p. 66.—Wricut, 
Proc. Roy. Irish Acad., ser. 3, vol. 1, 1891, p. 493.—(?) Eccrr, Abhandl. 
k6n. bay. Akad. Wiss. Miinchen, Cl. II, vol. 18, 18938, p. 425, pl. 19, figs. 
45, 46.—Goks, Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 9, 1894, 
p. 105, pl. 17, fig. 8832 Wrienr, Irish Nat., vol. 9, 1900, p. 55.— Karr, 
Rep’t Norwegian Fish. & Mar. Invest., vol. 1, No. 7, 1900, p. 50; in Duc 
d’Orleans, Crois. Ocean. Mer. Grénl., 1905 (1907), p. 562.—MILLETT, 
Rec. Foram. Galway, 1908, p. 7.—H®rRoNnN-ALLEN and Earuanp, Proc. 
Roy. Irish Acad., vol., 31, pt. 64, 1918, p. 145; Trans. Linn. Soc. London, 
ser. 2, vol. 11, 1916, p. 281. 

This is a common species especially in muddy dredgings about the 
British Isles. Whether the species identified with this from other 
regions are the same remains to be seen. ‘The following records 
seem definitely to belong here: Skye, Arran, Shetland, abundant; 
Whitehaven, rare (Williamson); off the Dublin coast (Balkwill and 
Wright); south of Norway (Terquem and Terquem); Liverpool Bay, 
rare (Siddall); southwest of Ireland, 1,000 fathoms, frequent 
(Wright); Isle of Jersey (Halkyard); Portree Bay, Scotland, frequent 
(Robertson); off Southport, England, rather rare (Chaster); West 
Africa (Egger); Scandinavian coast (Goés); Dogs Bay, very rare 
(Wright); south coast of Norway from Brevik Fiord to the Bukn 
Fiord, 90 to 350 meters, and is found at Svolvaer, Lofoten, 200 
meters; Vesteraalseggen, 1,187 meters (Kiaer); off Galway (Millett); 
Clare Island region of Ireland at 16 stations; 20 stations west of 
Scotland (Heron-Allen and Earland). There are records for it in the 
Pleistocene beds of Norway, Scotland, and Ireland. 
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Brady’s specimens from off the Shetlands (pl. 109, figs. 17, 18) 
(according to Nuttall), show an equilateral face, but this is not usual 
in specimens I have seen from the eastern North Atlantic. Brady 
speaks of it, however, as follows: ‘This chamber is frequently devel- 
oped inequilaterally, and in such cases the test assumes a Rotaliform 
aspect, which has been an occasional source of confusion and error.”’ 

This is a very beautiful little species and occurs abundantly in 
dredgings sent me by the late Joseph Wright a number of years ago. 
Figures of some of these are given on Plate 13. 


Nonionella turgida—Material examined 





Bot- 





Num- : Depth 
Cat. | Collection | ber of | Station : in | '°™ | Character of 
No. of— __| speci- eo. Locality fath- eal bottom | Abundance 
mens oms | ‘ture 
° , a” °o , a 
20908 | U.S.N.M. 8 | D2552___| 39 47 07 N.; 70 35 00 W__| 721 30:16) | By-0%. = 2 see" Common. 
20909 | U.S.N.M. 4 | D2535___| 40 03 30 N.; 67 27 15 W_-|1, 149 Ble Oi|LkysOZeos se are. 
20910 | U.S.N.M. 4 | D2581___| 39 43 00 N.; 71 34 00 W__| 394 |_______ Ono s -e-= Do 
20911 | U.S.N.M. 1 | D2202___| 39 38 00 N.; 71 39 45 W__| 6515 390) Went imee Do 
20912 | U.S.N.M. 1 | D2029___| 39 42 00 N.; 70 47 00 W__|I1, 168 S8s0u BV nme eee Do 
20923 | U.S.N.M. 1 | D2078___| 41 11 30 N.; 66 12 20 W__| 499 40 gy.m. & s___ Do 
10202} J.A.C. SH es Lord Bandon, Log 42, STG RES 22 See ae Common. 
Bantry Bay south- 
west of Ireland. 
10207 | J.A.C Tie ee oe S.S. Flying Falcon, Log OS rel sete msi aatis Abundant. 
8, 10 miles off Glencoe, 
southwest of Ireland_-_ 
10382 | J.A.C. 16) |eae-- ae WordyBandon Og 2s a eee eo || eee |e eee Do 
10178 | J.A.C. 12 yee se ee S. S. Flying Falcon, Log 63m ssaees TSE ET eeLN Do 


8, off Glencoe, south- 
west of Ireland. 


Genus ORBIGNYNA Hagenow, 1842 
Orbignyna Hagenow, Neues Jahrb. fiir Min., 1842, p. 573.—CusHMAN, 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 204. 

Genoholotype.—Orbignyna ovata Hagenow. 

Test planispiral, involute; chambers distinct, later ones with the 
sides continuing back over the umbilical area; wall calcareous, finely 
perforate; aperture in the adult, rounded, in the middle of the aper- 
tural face. 

Cretaceous of Europe and America. 

This genus is allied to Nonion and differs largely in the position of 
the aperture which in Orbignyna is rounded and in the middle of the 
apertural face instead of a slit between the apertural face and the 
preceding coil as in Nonion. 


Genus CRIBROSPIRA Méller, 1878 


Cribrospira M6uuER, Mém. Acad. Imp. Sci. St. Pétersbourg, ser. 7, vol. 25, 
no. 9, 1878, p. 86.—CusHMaAN, Special Publ. No. 1, Cushman Lab. Foram. 
Res., 1928, p. 204. 

Genoholotype.—Cribrospira panderi Moller. 

Test mostly involute, bilaterally symmetrical, at least in the adult; 
aperture cribrate, the numerous rounded openings in a more or less 
concentric grouping on the apertural face. 

Carboniferous to Cretaceous (?). 
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Genus BRADYINA Moboller, 1878 


Bradyina Méuter, Mém. Acad. Imp. Sci. St. Pétersbourg, ser. 7, vol. 25, 
no. 9, 1878, p. 78.—CusHMAN, Special Publ. No. 1, Cushman Lab. Foram. 
Res., 1928, p. 205. 

Nonionina (part), Ercowaup, 1860 (not d’Orbigny). 

LIituola (part), H. B. Brapy, 1876 (not Lamarck). 


Genotype, by designation —Bradyina nautiliformis Moller. 

Test mostly involute, bilaterally symmetrical, at least in the adult; 
aperture, a single opening or series of openings at the base of the 
apertural chamber in the middle line with a supplementary series in 
a crescentic line near the peripheral margin of the apertural face, 
connecting with the exterior after new chambers are added by a row 
of pits along the sutural lines. 

Carboniferous. 

These two genera, Cribrospira and Bradyina, are peculiar in many 
ways and may not belong to this family. They are mostly confined 
to the Palaeozoic and probably did not live after that period. Their 
relationship to such forms as Endothyra is probably close. 


Genus ELPHIDIUM Montfort, 1808 


Elphidium Montrort, Conch. Syst., vol. 1, 1808, p. 15.—CusuMan, Special 
Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 205. 

Geophonus Montrort, Conch. Syst., vol. 1, 1808, p. 19 (genoholotype, 
Nautilus macellus Fichtel and Moll (part)). 

Pelorus Montrort, Conch. Syst., vol. 1, 1808, p. 23 (genoholotype, Nau- 
tilus ambiguus Fichtel and Moll (part)). 
Andromedes Montrort, Conch. Syst., vol. 1, 1808, p. 39 (genoholotype, 
Nautilus strigillatus Fichtel and Moll (part)). i 
Sorilus Montrort, Conch. Syst., vol. 1, 1808, p. 43 (genoholotype, Nautilus 
strigillatus Fichtel and Moll (part)). 

Themeon Montrort, Conch. Syst., vol. 1, 1808, p. 203 (genoholotype, 
Themeon rigatus Montfort? Nautilus crispus Linnaeus). 

Cellanthus Montrort, Conch. Syst., vol. 1, 1808, p. 207 (genoholotype, 
Nautilus craticulatus Fichtel and Moll). 

Vorticialis LAMARCK, Extrait Cours Zool., 1812, p. 122 (genotype, by desig- 
nation, Nautilus craticulatus Fichtel and Moll). 

Polystomella Lamarck, Hist. Anim. sans Vert., vol. 7, 1822, p. 625 (geno- 
type, by designation, Nawtilus crispus Linnaeus). 

Robulina (part), Munster, 1838. 

Geoponus EHRENBERG, Abhandl. k. Akad. Wiss. Berlin, 1839 (1841), p. 132 
(genoholotype, Geoponus stella-borealis Ehrenberg). 

Nonionina (part), Bou, 1846. 

Helicozoa Morstus, Beitr. Meeresfauna Insel. Mauritius, 1880, p. 103 
(genoholotype, Nautilus craticulatus Fichtel and Moll). 


Genoholotype.— Nautilus macellus Fichtel and Moll (part). 

Test typically planispiral, bilaterally symmetrical, mostly involute; 
chambers numerous with distinct sutures either depressed or raised 
and limbate, with septal bridges and depressions; wall calcareous, 
perforate; apertures one or more at the base of the apertural face. 
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Jurassic to Recent. 

The retral processes characteristic of this genus are variously 
developed. In some primitive species they are hardly developed but 
in others they become very highly developed together with the canal 
system of the interior of the wall. In the larger tropical species of 
the Indo-Pacific the umbilical bosses become very highly developed 
with large pores, and the chambers are very numerous. There are a 
great many species as might be expected in such a highly developed 
genus, and their geographic ranges are well defined. 


ELPHIDIUM ALVAREZIANUM (d’Orbigny) 
Plate 7, figures 1-3 
Polystomella alvareziana p’Orsiany, Voy. Amér. Mérid., vol. 5, pt. 5, 1839, 
“Foraminiféres,” p. 31, pl. 3, figs. 11, 12. 

Test much compressed, periphery subacute, not carinate, margin 
entire, even, sides nearly parallel in peripheral view, umbilical re- 
gions not umbonate; chambers not inflated, 10 to 12 or more in num- 
ber in the last-formed coil; sutures not depressed, marked by the 
retral processes which are short and broad, 7 to 8 in number; aper- 
ture composed of several rounded openings at the base of the apertural 
face. 

Diameter, 0.60 mm.; thickness, 0.20 mm. 

D’Orbigny’s types were from ‘‘Patagonia, not far from the Rio 
Negro and in sands from the Falklands.’ Specimens comparable to 
this species as figured and described by d’Orbigny occur in material 
collected by Dr. Waldo Schmitt from the coast of South America and 
from the the Falklands. Specimens of this same general form from 
as far north as the West Indies may also be placed in this species. 

The last chamber as mentioned by d’Orbigny and as is usual in 
many species of Elphidium is somewhat inflated, due possibly to 
reproductive conditions. 


ELPHIDIUM INCERTUM (Williamson) 
Plate 7, figures 4-9 

Polystomella umbilicatula, var. incerta WILLIAMSON, Rec. Foram. Gt. Britain, 
1858, p. 44, pl. 3, figs. 82, 82a. 

Polystomella striato-punctata, var. incerta K1aERr, Rept. Norwegian Fish. Mar. 
Invest., vol. 1, No. 7, 1900, p. 51—Cusuman, Rep’t Canadian Arctic 
Exped., pt. M, 1913, p. 10. 

Polystomella decipiens Heron-ALLEN and Earuanp (not Costa), Trans. 
Linn. Soc. London, ser. 2, vol. 11, 1916, p. 282, pl. 43, figs. 20-22. 


Test of small size for the genus, compressed, periphery broadly 
rounded, margin entire or with the last two or three chambers lobu- 
lated, umbilical regions slightly depressed, often with a slight knob or 
irregularly arranged slits at the base of the sutures; chambers few, 
usually less than ten in the last-formed whorl, slightly if at all inflated, 
distinct; sutures distinct, mainly marked by the openings which are in 
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a single row, retral processes very few, usually not more than 5 or 7, 
distinct, the inner ends of the sutures slit-like; wall thick, usually 
opaque; aperture composed of several small, rounded openings at the 
base of the apertural face. 

Diameter, 0.50 mm.; thickness, 0.23 mm. 

Williamson described and figured this variety which seems to be 
identical on the two sides of the Atlantic. 
from Scarborough, but he notes its occurrence as single specimens at 


other stations. 


Most of his specimens were 


On the American side of the Atlantic, it is often com- 


mon in the Albatross dredgings at some depths, but only in deep or 


cold water, north of Hatteras along the continental shelf. 


Sherborn 


indicates that this is the equivalent of E. arcticum, but it occurs very 
much farther south than that species, is smaller, with fewer chambers, 
and a single row of a few openings along the sutures. 


. Station 
Cat. | Collection | ber of (Alba- 
No. of— speci-| tross) 

mens 
20924 | U.S.N.M.| 16 D2534___ 
20925 | U.S.N.M. 1 D2003-__- 
20926 | U.S.N.M.| 8 D2035__- 
20927 |U.S.N.M.| 3 D2029__- 
20928 | U.S.N.M.| 10+ | D2084_-- 
20929 | U.S.N.M.| 3 D2073-__- 
20930 | U.S.N.M.| 10+ | D2063__- 
20931 | U.S.N.M.; 10+ | D2052_-- 
20932 | U.S.N.M.| 4 D2205__- 
20933 | U.S.N.M. 1 D2550___ 
20934 | U.S.N.M.| 2 D2563___ 
20935 | U.S.N.M.| 18 1D2535-___ 
20936 | U.S.N.M.| 10+ | D2706__- 
20937 | U.S.N.M. 1 D2196___ 
20938 | U.S.N.M.| 3 D2208___ 
20939 | U.S.N.M.| 4 D2242___ 
20940 | U.S.N.M. it D2581__- 
20941 | U.S.N.M.| 7 D2573__. 
10385 | U.S.N.M.| 8 D2052__- 
10384 | U.S.N.M.| 10— | D2063__- 
10343 | J.A.C. Dis Nese eee 
10149 | J.A.C. 10 |e -22 2s 
10153 | J.A.C. I yp jestsese eS. 
10155! J.A.C. 3 
10157 | J.A.C. 10 
10158 | J.A.C. 6 
10159 WeATes 9 
10165 JAC. 7 
10169 | J.A.C. dbs sfeeeeee ees 4 
10213 J.A.C. ey Sse Seos: 
10219 | J.A.C. 1 |---------- 
| 

3376 | J.A.C. ea heee eee 
3377 | J.A.C. Meee «nee 
3378 | J.A.C. LB PAE See 
3379 |; J.A.C. ee eee ee 
3381 | J.A.C. LOLS OH) bs be ee 
3382 | J.A.C Oh | earns, ae 








Elphidium incertum— Material examined 


Num- 











Locality 


° ” so 


40 01 00 N.; 67 29 15 W 


, ° 


5 
37 16 30 N.; 74 20 36 W-_- 
39 26 16 N.; 70 02 37 W-- 
39 42 00 N.; 70 47 00 W_- 
40 16 50 N.; 67 05 15 W-_- 
41 54 15 N.; 65 39 00 W_- 
42 23 00 N.; 66 23 00 W_- 
39 40 05 N.; 69 21 25 W_- 
39 35 00 N.; 71 18 45 W_- 
39 44 30 N.; 70 30 45 W__ 
39 18 30 N.; 71 23 30 W_- 
40 03 30 N.; 67 27 15 W_- 
41 28 30 N.; 65 35 30 W_- 
39 35 00 N.; 69 44 00 W-- 
39 38 00 N.; 71 16 15 W-- 
40 15 30 N.; 70 27 00 W_- 
39 43 00 N.; 71 34 00 W_- 
40 34 18 N.; 66 09 00 W_- 
39 40 05 N.; 69 21 25 W_-| 


42 23 00 N.; 66 23 00 W--; 


Vineyard Sound, Mass---_ 

Spar Landing, French- 
mans Bay, Me. 

Off Stave Island., Casco 
Bay, Me. 


end, Buzzards 
Mass. 


Me. 
Cove between Lubec and 
Quoddy Head, Me. 
Hudson Bay, James Bay- 
(ee eee 


Hudson Bay, Black 
ana Harbor, lat. 55° 














Depth| Bot 
fath- | tem- chee of | Abundance 
oms | Pera- 
ture 
1, 234 S145) | Rey Ona aa Abundant. 
GAL eases (Eee See ae Rare. 
1 Ee el ae ee glob. oz___-- Common. 
1, 168 38. 5 , Oe oe Rare. 
1, 290 40 bu. m. & s__| Abundant. 
586. 5} 40 t Gu Fe esse Rare. 
141 46 s. & cr. g-_--| Abundant. 
1, 098 45 plob20Z225— 0. 
1, 073 38.1 | gy. ozesee=5- Rare. 
1, 081 36.0 || DES m2 - Do. 
1, 422 3454, NEV jOw a= Do. 
1, 149 3738") Gy. Oz 22-5 Abundant 
1188s |Eeeee brstoz4 for! == Do. 
1, 230 38 gn.m st Rare. 
1,178 38545) genom 2223! Do. 
58 OL 44|| gnome] 2-22 Do. 
OA in| een gnitmi 322258 Do. 
Ltd (eee ae ZyomMyS-24e— Few. 
1, 098 45 gloD: OZ Common. 
141 46 s. & er. g___.. Abundant. 
eee eee ete ieee gee ee ee Rare. &#a 
157 sees MIGSs 42 Abundant. 
i | eas (eee ee | Rare. 
Tile] ake ms bie eee D0: 
Oy Seer Misses soe | Common. 
OR esa a ee My Sse ee Few. #4 
9 wee ees Wit Shoes eat Common. 
B. fee eee 12 |So ee Few. 
Steen FNS) 22 5 4 | Rare. 
BUUSAIE SLT. Say eae \) feDe! 
Ry 2a AE Ses ES Do. 
OPA Se ee re Do. 
NO 2 See) ale ee ee Se Do. 
Base tee ee NS ee ea RS Do. 
De | | oe Do. 
LOM, 2 Se eek es ee ere ee Common. 
| 
10}) {| ese [roe nhs Seg | Rare. 
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This form is recorded by Kiaer and Awerinzew from the Arctic of 
Siberia, Greenland, and off the coast of Norway. I had it from the 
Canadian Arctic Expedition. 

The form figured by Heron-Allen and Earland from the west of 
Scotland as ‘‘Polystomella decipiens Costa”’ is this species. Their 
Figure 21 is very close to the figures of incerta from the same general 
region. Costa’s species evidently has a granular umbilical region 
and is a different species, the original figure showing a somewhat 
keeled specimen. 


ELPHIDIUM INCERTUM (Williamson), var. CLAVATUM, new variety 
Plate 7, figure 10 a, b 


Variety differing from the typical in the ornamentation of the 
test, the umbilical portions being occupied by several large irregular 
bosses, very distinct but not forming a definite umbonate mass, test 
usually yellowish-brown in color. 

Holotype (Cushman Coll. No. 10400) from Spar Landing, French- 
mans Bay, Me. 

This variety is common on the coasts of New England and north- 
ward. It occurs on the northern coast of Europe as well. 

ELPHIDIUM STRIATO-PUNCTATUM (Fichtel and Moll) 


There are very many Atlantic records referred to this species. 
The types of Fichtel and Moll were from the Arabian Sea, and are 
very different from the many forms assigned by later authors to 
this species. Some of these forms will be found here under Elphidium 
incertum (Williamson), F. excavatum Terquem, etc. 

For the type form of Elphidium macellum (Fichtel and Moll) see 
Cushman and Leavitt.’ 

ELPHIDIUM MACELLUM (Fichtel and Moll) 


Although this species is recorded from the Atlantic by authors, 
the specimens I have seen are not the same as this species as developed 
at the type locality in the Mediterranean. 

For the type form of Elphidiwm macellum (Fichtel and Moll) see 
Cushman and Leavitt.* 

ELPHIDIUM CRISPUM (Linnaeus) 


Numerous authors have recorded ‘“‘Polystomella crispa”’ from the 
eastern coast of the Atlantic. Williamson in 1858 figured specimens 
such as occur off the southern coast of England and which are repro- 
duced here. These are not the same as the Mediterranean types of 
Elphidium crispum, but are more like E. macellum in some of their 
characters. The early stages have a series of sharp spines about the 
periphery but these are usually reduced and finally wanting in the 
adult. In some respects these forms are close to d’Orbigny’s 





§ Contr. Cushman Lab. Foram. Res., vol. 5, 1929, p. 10, pl. 4, figs. 5, 6. 
4 Idem., vol. 5, 1929, p. 18, pl. 4, figs. 1, 2. 
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*‘Polystomella aculeata”’ from the Vienna Basin. These are left for 
a more intensive study of this genus now under way. Nothing of 
the sort occurs so far as I have seen in material from the western 
side of the Atlantic. 

For the type form of Elphidium crispum (Linnaeus) see Cushman 
and Leavitt.® 

ELPHIDIUM EXCAVATUM (Terquem) 
Plate 8, figures 1-7 
Polystomella excavata TERQUEM, Essai Class. Anim. Dunkerque, 1875, p. 25, 
pl. 2, figs. 2 a-f. 
Polystomella umbilicatula WILLIAMSON (not Walker and Jacob), Rec. Foram. 
Gt. Britain, 1858, p. 42, pl. 3, fig. 81. 

Test of small size for the genus, much compressed, periphery 
broadly rounded, margin entire or slightly lobulate, umbilical regions 
usually slightly depressed, sometimes with one or more small, rounded 
bosses; chambers few, 8 to 10 making up the last-formed coil, slightly 
if at all inflated; sutures distinct, very slightly depressed, marked by 
the very short, narrow, retral processes with wide openings, between 
8 and 10 in number, usually rather even and distinct; wall smooth; 
aperture composed of a row of small, rounded pores at the base of 
the apertural face. 

Diameter, 0.40 mm.; thickness, 0.12 mm. 

This species described and figured by Terquem from off the Atlantic 
coast of France seems to represent well a common species found on 
the coasts of Belgium and about the British Isles. It is somewhat 
like E. incertum (Williamson), but is more compressed, has the retral 
processes more even and in larger numbers, and the umbilical region 
is different. It has passed under the general name of ‘‘ Polystomella 
striato-punctata’”’ but as noted is not that species. Williamson’s 
figured specimen referred to above is probably the same as Terquem’s 
species. 

Var. selseyensis Heron-Allen and Earland, from off the southern 
coast of England is probably a form of this with a somewhat more 
open coil. 

ELPHIDIUM OWENIANUM (d’Orbigny) 
Plate 8, figures 10-12 


Polystomella oweniana v’Or1BIGNY, Voy. Amér. Mérid., vol. 5, pt. 5, 1839, 
‘‘Foraminiféres,”’ p. 30, pl. 3, figs. 3, 4. 


Test of medium size for the genus, somewhat compressed, periphery 
subacute, margin entire, greatest thickness in peripheral view at the 
umbilical regions which are not distinctly umbonate; chambers 
numerous, distinct, not inflated, averaging about 15 in the last- 
formed coil; sutures distinct, limbate, the retral processes elongate, 


§ Contr. Cushman Lab. Foram. Res., vol. 5, 1929, p. 20, pl. 4, figs. 3, 4. 
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rod-like, occupying almost the entire height of the chamber; aperture, 
a series of rounded openings at the base of the apertural face. 

Diameter, 0.75 mm.; thickness, 0.30 mm. 

D’Orbigny described this species from the “‘coast of Patagonia, to the 
south of the Rio Negro.”’ It is distinct from the other species of this 
region in its thickening at the umbilical region in peripheral view and 
the subacute margin and distinct sutures. 


ELPHIDIUM LESSONII (d’Orbigny) 
Plate 9, figures 1-4 


Polystomella lessonii D’OrBIaNyY, Ann. Sci. Nat., vol. 7, 1826, p. 284, No. 6; 
Voy. Amér. Mérid., vol. 5, pt. 5, 1839, ‘‘Foraminiféres,” p. 29, pl. 3, 
figs. 1, 2. 

Bana macella H. B. Bravy (part) (not Fichtel and Moll), Rep. Voy. 
Challenger, Zoology, vol. 9, 1884, pl. 110, fig. 9 (not 8, 10, 11). 

Test of large size for the genus, compressed, periphery rounded, 
margin very slightly lobulate, sides nearly parallel in peripheral 
view, umbilical regions not umbonate but occupied by a group of 
irregular raised areas; chambers numerous, 20 to 22 in the last-formed 
whorl, slightly inflated; sutures sigmoid, indistinct except as marked 
by the retral processes which are prominent, elongate, rod-like usually 
15 or more, extending nearly the whole width of the chamber, the 
interspaces deep; aperture, a series of rounded openings at the base 
of the apertural face. 

Diameter, 1.20 mm.; thickness, 0.35 mm. 

D’Orbigny’s type locality for this species is given as “‘coast of 
Patagonia, to the south of Rio Negro.”’ His specimen was evidently 
a young, immature specimen. It has proved to be abundant and very 
well developed in Doctor Schmitt’s collections from the Falklands. 
at some stations the dominant species. 

This is one of the most beautifully sculptured species of the genus 
and hardly to be confused with any other. Its distribution appears to 
be rather limited so far as material available shows, as it has occurred 
only in the South Atlantic. 

The young specimens are very close to the figure given by d’Orbigny, 
but the adults have a more rounded periphery and more chambers. 

Brady’s specimen from the Falklands noted above is this species 
probably. 


ELPHIDIUM DISCOIDALE (d’Orbigny) 
Plate 8, figures 8-9 


Polystomella discoidalis p’OrRBIGNY, in De Ja Sagra, Hist. Fis. Pol. Nat. 
Cuba, 1839 ‘‘Foraminiféres,”’ p. 56, pl. 6, figs. 23, 24——Cusuman, Publ. 
311, Carnegie Instit. Washington, 1922, p. 56, pl. 10, figs. 3, 4; Publ. 344, 
1926, p. 80. 


Test of medium size for the genus, somewhat compressed, periphery 
subacute, margin slightly lobulate, sides convex in peripheral view, 
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umbilical regions each with a large rounded boss, in peripheral view 
protruding strongly beyond the outline of the test; chambers only 
slightly inflated, distinct, averaging about 10 in number in the last- 
formed coil; sutures slightly depressed, somewhat broadening toward 
the inner end, marked also by the retral processes which are short, 
and 10 to 12 in number; wall smooth, very distinctly perforate, 
umbos of clear shell material, nearly transparent, with numerous 
coarse tubules; aperture composed of several, small, rounded openings 
at the base of the apertural face. 

Diameter, 0.65 mm.; thickness, 0.30 mm. 

D’Orbigny described this species from shore sands from Cuba and 
Jamaica, recording it as common. It has a general West Indian 
distribution. 

The species is close to E. laniert (d’Orbigny), and is to be distin- 
guished from it mainly by the less prominent retral processes, the 
more depressed sutures, the more prominent umbos, and the smaller 
number of chambers. 


ELPHIDIUM LANIERI (d’Orbigny) 
Plate 9, figure 7 


Polystomella lanierit p’OrBiaNy, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, ‘‘Foraminiféres,” p. 54, pl. 7, figs. 12, 13—Cusuman, Publ. 291, 
Carnegie Instit. Washington, 1919, p. 49. 


Test of medium size for the genus, periphery subacute, margin 
entire, not lobulate; sides convex in peripheral view giving a rhomboid 
outline to the test, umbilical regions each with a large rounded boss 
in peripheral view forming the greatest width of the test but con- 
tinuous with the sides; chambers not inflated, distinct, numerous, 
averaging 18 to 20 in the last-formed coil; sutures not depressed, 
marked by the retral processes which are short, 10 to 12 in number 
and slightly oblique, those of the earlier portion tending to merge 
into oblique lines; wall smooth, distinctly perforate, translucent, the 
bosses of clear material with numerous tubular perforations; aperture 
composed of several, small, rounded openings at the base of the 
apertural face. 

Diameter, 0.60 mm.; thickness, 0.40 mm. 

D’Orbigny’s types of this species were from shore sands of Cuba. 
I have recorded it from the Late Tertiary of Rio Cana, Cercado de 
Mao, Santo Domingo and from the gorge of the Yumuri River, 
Matanzas, Cuba. The specimens I have noted from Porto Rico and 
from the Miocene of Yellow River, Florida, belong under EF. sagrum 
(d’Orbigny) as noted under that species. 

In the earlier work on the Recent West Indian collections, I often 
included £. lanierit and E. discoidale under the latter species. 
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ELPHIDIUM SAGRUM (d’Orbigny) 
Plate 9, figures 5-6 


Polystomella sagra D’ORBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, ‘‘Foraminiféres’’, p. 55, pl. 6, figs. 19, 20.—Cusuman, Bull. 103, 
U.S. Nat. Mus., 1918, p. 75, pl. 26, figs. 5 a, b; Publ. 291, Carnegie Inst., 
Washington, 1919, p. 49; U. S. Geol. Survey, Prof. Paper 128-B, 1920, 
D1, pla le ese 2Oveol 

Polystomella lanieri Cusaman (not d’Orbigny), U. S. Geol. Survey, Prof. 
Paper 128-B, 1920, p. 72, pl. 11, fig. 22; Publ. 344, Carnegie Instit. 
Washington, 1926, p. 80. 


Test of small size for the genus, periphery broadly rounded, margin 
entire, not lobulate, sides convex in peripheral view, the last-formed 
portion wider than the earlier portions, umbilical regions depressed; 
chambers in the last portion slightly inflated, fairly distinct, 12 to 
15 in the last-formed coil; sutures not depressed, except between the 
last few chambers, marked by the retral processes about 10 in num- 
ber, short and broad, continuous over the earlier portion of the test 
to form ridges slightly oblique to the periphery; wall fairly thick, 
perforate; aperture composed of a series of small, rounded openings 
at the base of the apertural face. 

Diameter, 0.55 mm.; thickness, 0.33 mm. 

D’Orbigny’s types of this species were from shore sands of Cuba 
where it is recorded as rare. It occurs very rarely in the Recent 
collections from the West Indian region but seems to be more common 
in the Late Tertiary of the same region, occurring in Florida, Cuba, 
and Santo Domingo. The character of the distinct costae and the 
shape in peripheral view will distinguish this species from others in 


the region. 
Elphidium sagrum—Material examined 
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ELPHIDIUM ADVENUM (Cushman) 
Plate 10, figures 1-2 


Polystomella subnodosa H. B. Brapy (not von Miinster), Rep. Voy. Chal- 
lenger, Zoology, vol. 9, 1884, p. 734, pl. 110, figs. 1 a, b —CHapmMan, Journ. 
Linn. Soc. Zool., vol. 28, 1902, p. 203.—Mu.uert, Journ. Roy. Micr. 
Soe., 1904, p. 604.—Baaga, Proc., U. S. Nat. Mus., vol. 34, 1908, p. 165.— 
Herron-A.LuLEN and Earuanp, Trans. Zool. Soc. London, vol. 20, 1915, 

. 733. 

ieitoinilla advena CusuMaNn, Publ. 311, Carnegie Instit. Washington, 
1922, p. 56, pl. 9, figs. 11, 12; Publ. 342, 1924, p. 48; Publ. 344, 1926, p. 80. 

Test of medium size for the genus, strongly compressed, periphery 
acute, with a narrow carina, somewhat lobulate, sides nearly parallel 
in peripheral view, umbilical regions depressed, often with a small 
central boss of clear shell material but in peripheral view not projecting 
beyond the contour of the test; chambers distinct, 10 to 15 in the last- 
formed coil, slightly inflated, especially in the last-formed portion; 
sutures depressed, marked by the retral processes which are short, 
about one-fourth the width of the chamber, 12 to 15 in number; wall 
smooth, translucent, finely and distinctly perforate; aperture composed 
of a series of small rounded pores at the base of the apertural face. 

Diameter, up to 0.50 mm.; thickness, 0.15 mm. 

The types of this species are from the Tortugas region off southern 
Florida. The species is well distributed in warm, shallow water of 
tropical regions. It is very different from von Miinster’s species 
from the Oligocene of northern Germany. It is not as common 
in the West Indian region as are several of the other species. 

It apparently occurs in the Late Tertiary of the West Indian region. 


ELPHIDIUM ADVENUM (Cushman), var. MARGARITACEUM, new variety 
Plate 10, figure 3 


Variety differing from the typical mainly in the character of the 
wall which in the variety is pearly and coarsely perforate, giving a 
very distinctive appearance to the test. 

Holotype (Cushman Coll. No. 10227), from beach at Newport, 
R. I. It appears to be a northern variety of the more tropical 
E. advenum and somewhat similar specimens appear off the coasts of 


Europe. 
ELPHIDIUM POEYANUM (d’Orbigny) 


Plate 10, figures 4-5 


Polystomella poeyana D’ORBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, ‘‘Foraminiféres’’, p. 55, pl. 6, figs. 25, 26—Cusuman, Publ. 311, 
Carnegie Instit. Washington, 1922, p. 55, pl. 9, figs. 9, 10; Publ. 344, 1926, 
p. 79. 


Test of small size for the genus, strongly compressed, periphery 
broadly rounded, margin slightly lobulate, sides nearly parallel in 
peripheral view, umbilical regions slightly depressed; chambers aver- 
aging 10 to 12 in number in the last-formed coil but variable, very 
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slightly inflated, very distinct; sutures slightly depressed, marked by 
the very short, broad retral processes, averaging about 15 in number; 
wall thin, translucent, smooth, conspicuously but finely perforate; 
aperture composed of a series of small, rounded openings at the base 
of the apertural face. 

Diameter, 0.50 mm.; thickness, 0.20 mm. 

D’Orbigny described and figured this species from shore sands of 
Cuba and Jamaica. It has proved to be the most common species of 
the genus in the general West Indian region. It is one of those species 
which has been included under ‘‘ Polystomella striato-punctata”’ but is 
very different from that species. 

There is a considerable amount of variation in the specimens of this 
species, in the shape, which is often somewhat longer than broad and 
especially in the number of the chambers. In its general characters, 
however, it is distinct from any other in the region. 


Elphidium poeyanum—Material examined 
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ELPHIDIUM ARTICULATUM (d’Orbigny) 
Plate 10, figures 6-8 


Polystomella articulata p’ORBiaNy, Voy. Amér. Mérid., vol. 5, pt. 5, 1839, 
‘‘Foraminiféres,”’ p. 30, pl. 3, figs. 9, 10. 

Test small, somewhat compressed, periphery rounded, margin 
slightly lobulate, sides nearly parallel in peripheral view, umbilical 
regions slightly depressed; chambers averaging 10 in number in the 
last-formed coil, slightly inflated; sutures slightly depressed, marked 
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also by the retral processes which are very short and broad, averaging 
about 10 in number; aperture composed of several rounded openings 
at the base of the apertural face. 

Diameter, 0.50 mm.; thickness, 0.22 mm. 

D’Orbigny’s types were from “‘the coast of Patagonia, near the 
Rio Negro, and also from the Falklands.”’ The species is common in 
this region in the collections made by Dr. Waldo Schmitt. It is a 
smooth, polished species with a fairly thick wall which may be dis- 
tinguished from E. poeyanum (d’Orbigny) of the West Indian region 
which somewhat resembles this. Both of these species have been 
included under the name ‘‘ Polystomella striato-punctata” but are very 
different from that species as has been noted. 


ELPHIDIUM ARCTICUM (Parker and Jones) 
Plate 11, figures 1-6 


Polystomella arctica PARKER and Jonzs, in H. B. Brady, Trans. Linn. Soe. 
Zool., vol. 24, 1864, p. 471, pl. 48, fig. 18—Dawson, Canad. Nat., vol. 
5, 1870, p. 177, pl., fig. 8; Amer. Journ. Sci., ser. 3, vol. 1, 1871, p. 206, 
fig. 8; Ann. Mag. Nat. Hist., ser. 4, vol. 7, 1871, p. 86, fig. 8—H. B. 
Brapy, Ann. Mag. Nat. Hist., ser. 5, vol. 1, 1878, p. 437, pl. 21, figs. 
13 a-d; Ann. Mag. Nat. Hist., ser. 5, vol. 8, 1881, p. 415; Denksehr. 
Akad. Wiss., Math.-Nat. Cl., vol. 43, 1881, p. 18; Rep. Voy. Challenger, 
Zoology, vol. 9, 1884, p. 735, pl. 110, figs. 2-5-Woopwarp, The Observer, 
vol. 4, 1893, p. 201—Goiks, Kongl. Svensk. Vet. Akad. Handl., vol. 25, 
No. 9, 1894, p. 100, pl. 16, fig. 813—Awerrinzew, Mém. Acad. Imp. 
Sci., St. Pétersbourg, ser. 8, vol. 29, No. 3, 1911, p. 26—Hrron-ALLEN 
and Earuanp, Proc. Roy. Irish Acad., vol. 31, pt. 64, 1913, p. 146.— 
CusHMAN, Rep’t Canadian Artic Exped., pt. M, 1913, p. 11—Hzrron- 
ALLEN and Earuanpd, Trans. Linn. Soc. London, ser. 2, vol. 11, 1916, 
p. 283.—Cusuman, Contrib. Canadian Biol., 1921 (1922), p. 14.—(?) 
Kocu, Ber. Schweiz. Pal. Ges., vol. 18, 1923, p. 357. 

Polystomella crispa LINNAEUS, var. arctica PARKER and Jongs, Phil. Trans., 
vol. 155, 1865, p. 401, pl. 14, figs. 25-30. 

Nonionina boueana BaLKwiLut and Wriaut, Trans. Roy. Irish Acad., vol. 
28, Sci., 1885, p. 353, pl. 13, fig. 27. 


Test of comparatively large size for the genus, compressed, periph- 
ery broadly rounded, margin only slightly lobulate, umbilical regions 
slightly depressed, smooth; chambers comparatively few, 10 to 12 
in the last-formed coil, very slightly inflated; sutures distinct, 
slightly depressed, marked by a double row of rounded pores, no 
distinct retral processes; wall apparently sometimes double, often 
slightly rugose; aperture consisting of a row of small rounded pores 
at the base of the apertural face with occasionally a second row 
slightly above it. 

Diameter, 1.25 mm.; thickness, 0.50 mm. 

The types of this species were described and figured by Parker 
and Jones in Brady’s Shetland paper. The species is widely distri- 
buted in the Arctic and North Atlantic; Gulf of St. Lawrence (Daw- 

62995—30——3 
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son, Whiteaves), ‘Common in Baffins Bay and Smith Sound, as 
far north as lat. 82° 27’ N., at every depth down to 210 fathoms; 
off the Hunde Islands, Davis Strait, 25 to 70 fathoms; on the shores 
of Spitzbergen, 7 fathoms; off Franz-Joseph Land, lat. 79° to 80° 
N., 108 to 125 fathoms; and off Novaya Zemlya, 55 to 93 fathoms. 
It is comparatively rare in the Farée Channel and the Shetland 
Seas; and its southern limit, so far as at present known, is reached 
on the western coast of Scotland” (H. B. Brady in Challenger Report); 
Kish Bank, 24 fathoms (Balkwill and Wright); Clare Island region 
of Ireland, 11 fathoms, Goldseeker stations in the North Sea and 
Farde Channel, in the Buchan Deep of the North Sea near Rattray 
Head, east coast of Scotland and eight Runa stations west of Scotland 
(Heron-Allen and Earland); Siberian Arctic (Awerinzew) ; Canadian 
Arctic and Hudson Bay (Cushman). 

The double row of pores is due to a splitting of the canal from 
the chamber cavity as shown by Brady’s figures in the Challenger 
Report and copied here. The other Arctic species, EL. sibiricum (Goés) 
also has this same character. 

Wright records the species as occurring in the Pleistocene of Ireland 


Elphidium arcticum—M aterial examined 
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1 Meters. 


FORAMINIFERA OF THE ATLANTIC OCEAN 29 


ELPHIDIUM SIBIRICUM (Goés) 
Plate 11, figure 7 


Polystomella sibirica Goiis, Kongl. Svensk. Vet. Akad. Handl., vol. 25, No. 
9, 1894, p. 100, pl. 17, fig. 814—Cusuman, Bull. 71, U. S. Nat. Mus., 
pt. 4, 1914, p. 34, pl. 19, fig. 1—Cuapman, New’ Zealand Geol. Survey, 
Pal. Bull., No. 11, 1926, p. 89, pl. 17, fig. 14. 

Test of very large size for the genus, strongly compressed, periphery 
rounded, slightly lobulate, umbilical regions slightly depressed and 
the coils not completely involute, exposing some of the early coils in 
the central region; chambers numerous, as many as 25 in the last- 
formed coil, very slightly inflated; sutures distinct, very slightly 
depressed, marked by a single or double line of pores; wall smooth; 
aperture consisting of numerous small rounded pores in an inverted 
V-shaped arrangement. 

Diameter, up to 4 mm.; thickness, 0.30 mm. 

Goés described this species from off Nova Zembla in shallow water at 
about 15 fathoms. I have recorded typical specimens from Albatross 
Station D 3600 in 156 fathoms in Bering Sea. It is to be looked for 
in shallow water of the Arctic bordering on the North Atlantic. 


Genus POLYSTOMELLINA Yabe and Hanzawa, 1923 


Polystomellina YaBr and Hanzawa, Jap. Journ. Geol. Geog., vol. 2, 1923, 
p. 99.—CusuMaN, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, 
p. 208. 


Genoholotype.—Polystomella (Polystomellina) discorbinoides Y abe and 
Hanzawa. 


Test similar to Elphidvum in general structure but trochoid, plan- 
oconvex, ventral side flattened, dorsal side convex. 

Tertiary and Recent. 

The species of this genus seem to be largely confined to the Pacific 
region. No species are recorded from any part of the Atlantic. 


Genus FAUJASINA d’Orbigny, 1839 


Faujasina D’ORBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, 
“Foraminiféres,”” p. 109.—Cusuman, Special Publ. No. 1, Cushman 
Lab. Foram. Res., 1928, p. 208. 
Genoholotype—Fawjasina carinata d’Orbigny. 
Test similar to Elphidiuwm but trochoid, planoconvex, dorsal side 
flattened, ventral side convex, © 
Cretaceous to Recent. 
Some of the fossil species of this genus become very abundant at 
restricted localities. It was probably an attached form. There do 
not seem to be any living Atlantic species. 
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Family 25. CAMERINIDAE 


Test generally planispiral and bilaterally symmetrical, in the early 
stages involute, in the later stages often evolute; wall calcareous, 
perforate; in the higher forms with a secondary skeleton and complex 
canal system. 

This family evidently started very early and there are Carboniferous 
forms which apparently are the earliest beginnings of the group, 
although the family did not reach its greatest development until 
the Eocene. During that geologic period very large species were 
developed and were very abundant, especially in the Eastern Hemis- 
phere. In America, Operculina and Heterostegina were large and 
abundant during the Middle and Upper Eocene, but the very large 
complex Nummulites evidently did not migrate to this region. In 
the shallow waters of the Indo-Pacific there are still living many large 
forms related to the Eocene ones but in the western Atlantic the family 
is almost wanting, the only genus represented in the collections 
studied being Heterostegina, and that is evidently very rare. 


Subfamily 1. ARCHAEDISCINAE 
Test not broken up into chambers. 


Genus ARCHAEDISCUS H. B. Brady, 1873 


Archaediscus H. B. Brapy, Ann. Mag. Nat. Hist., ser. 4, vol. 12, 1878, 
p. 286.—CusumMan, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, 
p. 209. 


Genoholotype.—Archaediscus karreri H. B. Brady. 

Test lenticular, consisting of a proloculum and long undivided 
second chamber, close coiled; wall thick, calcareous, finely perforate, 
upper and lower surfaces thickened; aperture at the open end of the 
chamber. 

Carboniferous. 


Subfamily 2. CAMERININAE 
Test with numerous chambers. 


Genus NUMMULOSTEGINA Schubert, 1907 


Nummulostegina ScuuBERT, Verhandl. k. k. Geol. Reichs., 1907, p. 212.— 
CusHMAN, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 209. 


Genoholotype-— Nummulostegina velibitana Schubert. 
Test lenticular, planispiral, bilaterally symmetrical, divided into 
chambers, without complex secondary skeleton or canal system; 
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wall calcareous, perforate; aperture narrow, at the base of the aper- 
tural face. 


Carboniferous. 
Genus CAMERINA Brugiére, 1792 


Camerina Bruaizre, Ency. Method., ‘ Vers,”’ pt. 1, 1792, p. 395 —CusuMan, 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 210. 

Nautilus (part) of AUTHORS. 

Phacites BLUMENBACH, Abbild. Nat. Gegenstinde, heft 4, no. 40, 1799, pl. 40 
(genoholotype, Phacites fossilis Blumenbach). 

Nummulites LAMARCK, Syst. Anim. sans Vert., vol. 9, 1801, p. 101 (genoho- 
lotype, Camerina laevigata Brugiére). 

Lenticulina LAMARCK (part), Ann. Mus., Paris, vol. 5, 1804, p. 186. 

Nummulites Montrort, Conch. Syst., vol. 1, 1808, p. 155 (genoholotype, 
Nummulities denarius Montfort). 

Lycophris Montfort, Conch Syst., vol. 1, 1808, p. 159 (genoholotype, Nautilus 
lenticularis Fichtel and Moll (part)). 

Egeon Montfort, Conch Syst., vol. 1, 1808, p. 167 (genoholotype, Nautilus 
lenticularis Fichtel and Moll (part)). 

Nummulina p’Orsieny, Ann. Sci. Nat., vol. 7, 1826, p. 295 (genotype, by 
designation, Camerina laevigata Brugiére). 

Nummularia SowERBy, Min. Conch., vol. 6, 1826, p. 76 (genotype, by desig- 
nation, Camerina laevigata Brugiére). 

Amphistegina (part), Reuss, 1855. 


Genotype, by designation.—Camerina laevigata Brugiére. 

Test lenticular, planispiral, bilaterally symmetrical, involute; wall 
perforate, calcareous, with a secondary skeleton and complicated 
canal system; aperture simple at the base of the apertural face, 
median. ; 

Carboniferous (?) to Oligocene. 

There are many subgeneric names for this and the following not 
given here. 

Genus ASSILINA d’Orbigny, 1826 


Assilina p’Orpieny, Ann. Sci. Nat., vol. 7, 1826, p. 296 (as a subgenus of 
Nummulina).—CusuHMan, Special Publ. No. 1, Cushman Lab. Foram. Res., 
1928, p. 212. 

Nummulites (part) of AUTHORS. 


Genotype, by designation.—Assilina discoidalis d’Orbigny. 

Test similar to Camerina but the test flattened, the chambers usually 
not completely involute so that the earlier coils are not covered, or 
with the wall very thin so that the earlier coils are visible from the 
exterior. 

Eocene. 

Genus OPERCULINELLA Yabe, 1918 


Operculinella Yasr, Sci. Rep. Tohoku Imp. Univ., ser. 2, (Geol.), vol. 4, 
1918, p. 122.—CusuMan, Special Publ. No. 1, Cushman Lab. Foram. Res., 
1928, p. 212. 

Amphistegina W. B. CarpENTER, 1859, (not d’Orbigny). 

Nummulites H. B. Brapy, 1884 (not Lamarck). 
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Genoholotype—Amphistegina cumingii W. B. Carpenter. 

Test lenticular and involute in the young, bilaterally symmetrical, 
in’ the adult with a broadly flaring complanate border; chambers 
simple; aperture at the base of the apertural face, median. 

Late Tertiary and Recent. Indo-Pacific. 


Genus OPERCULINA d’Orbigny, 1826 


Operculina p’OrBieny, Ann. Sci. Nat., vol. 7, 1826, p. 281. 
Nautilus (part) of AuTHoRs. 

Lenticulites (part) DrEFRANCE, 1822. 

Amphistegina (part) D’OrBraNny, 1826. 

Nonionina (part) WILLIAMSON, 1852. 

Nummulina (part) Parker and Jonszs, 1865. 


Genotype, by designation —Operculina complanata d’Orbigny. 

Test bilaterally symmetrical, planispiral, complanate, usually all the 
coils visible from the exterior, earlier coils sometimes involute; wall 
calcareous, perforate, smooth or ornamented with bosses; aperture 
single, at the base of the apertural face, median. 

Lower Cretaceous to Recent. 

There are many records, especially from the North Atlantic, referred 
to ‘“‘Operculina ammonoides (Gronovius).”” This small species is not 
an Operculina, but belongs with the Anomalinidae, and should be 
known as Planulina ammonoides (Gronovius) and will be taken up in 
the next part of this work. 

True Operculinas are apparently not found in the Atlantic although 
they occurred in the West Indian region abundantly in the Upper 
Eocene and less so in the Oligocene. They are still persistent and 
reach large size in the warm shallow waters of the Pacific. 


Genus HETEROSTEGINA d’Orbigny, 1826 


Heterostegina p’OrBiGNy, Ann. Sci. Nat., vol. 7, 1826, p. 305.—CusHMan, 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 213. 


Genotype, by designation.—Heterostegina depressa d’Orbigny. 

Test similar to Operculina, the early chambers simple, later ones 
divided into chamberlets; aperture consisting of a row of rounded 
openings on the narrow apertural face. 

Eocene to Recent. 

This genus reached its climax in the Upper Eocene, and is now 
represented in the Atlantic only in the West Indian region, and there 
by but a single species. It is represented in the tropical Pacific by 
large fine species which have still persisted and find their natural 
habitat in warm waters of less than 30 fathoms. 
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HETEROSTEGINA ANTILLARUM 4d’ Orbigny 
Plate 12, figures 1, 2 


Heterostegina antillarum D’OrsiaNy, in De la Sagra, Hist. Fis. Pol. Nat. 
Cuba, 1839, ‘“‘ Foraminiféres,”’ p. 121, pl. 7, figs. 24, 25.—Cushman, Publ. 
311, Carnegie Inst. Washington, 1922, p. 57, pl. 10, fig. 5. 

Heterostegina depressa (part) H. B. Brapy, Rep. Voy. Challenger, Zoology, 
vol. 9, 1884, p. 746. 

Test comparatively small for the genus, close coiled throughout, not 
complanate, greatest thickness in the umbonal region, thence sloping 
to the subacute periphery; chambers strongly curved, narrow, the 
outer portion divided up into a single row of chamberlets, those of 
each chamber not connecting with one another; sutures distinct, 
slightly limbate, not depressed; wall smooth; aperture consisting of a 
few pores on the apertural face. 

Diameter, about 2 mm. 

D’Orbigny records this species from shore sands of Cuba and 
Jamaica, but notes that he had but few specimens and that it is 
apparently rare. Itis worthy of note that the two stations at the Dry 
Tortugas, off Florida, where I found the species, were both in ab- 
normally warm water for the region, and it may be that the species is 
only holding on in such favorable localities. I did not find it in 
material from Porto Rico, Cuba, or Jamaica in the collections I have 
examined from these localities. A single typical specimen from 
Albatross Station D-2758, from the east coast of Brazil, in 20 fathoms, 
shows that it has the same general distribution as others of the West 
Indian fauna. More collecting will undoubtedly increase its known 
distribution in the region. 


Heterostegina antillarum—Material examined 
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Genus SPIROCLYPEUS H. Douvillé, 1905 


Spiroclypeus H. Douvitut&, Bull. Soc. Geol. France, ser. 4, vol. 4, 1905, p. 
458.—CusHMAN, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 
213. 


Genotype, by designation.—Spiroclypeus orbitoideus H. Douvillé. 
Test somewhat similar to Heterostegina but more accelerated, the 
curved chambers divided into chamberlets beginning almost immedi- 


34 BULLETIN 104, UNITED STATES NATIONAL MUSEUM 


ately after the proloculum, lateral chambers and pillars developed 
at each side of the test. 
Miocene of the East Indies. 


Genus HETEROCLYPEUS Schubert, 1906 


Heteroclypeus Scnusert, Centralbl. fiir Min., 1906, p. 640.—Cusuman, 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 214. 
Genoholotype.—Heterostegina cycloclypeus A. Silvestri. 
Test similar to Heterostegina in the young, but the chambers becom- 
ing annular in the later development. 
Tertiary. 


Genus CYCLOCLYPEUS W. B. Carpenter, 1856 


Cycloclypeus W. B. Carpenter, Phil. Trans., 1856, p. 555.—CuUsSHMAN, 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 214. 

Genotype, by designation.—Cycloclypeus carpenteri H. B. Brady. 

Test in the microspheric form like Heterostegina in the early stages, 
later with the chambers becoming annular, divided by radial portions 
into rectangular chamberlets, the test discoidal and much com- 
pressed. 

Miocene to Recent. 


Family 26. PENEROPLIDAE 


Test imperforate except the proloculum and second chamber 
which are distinctly perforate, calcareous, in general planispiral in 
the young, then becoming annular or uncoiling; chambers typically 
divided into chamberlets in all but the most primitive genera; aperture 
in the simpler forms slit-like, becoming multiple in the complex 
forms or rounded and terminal in the uncoiled forms. 


Subfamily 1. SPIROLININAE 


Test close coiled in the young, often becoming uncoiled in the 


adult. 
Genus PENEROPLIS Montfort, 1808 


Peneroplis Montrort, Conch. Syst., vol. 1, 1808, p. 259.—CusHman, 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 217. 
Coscinospira EHRENBERG, Abhandl. k. Akad. Wiss. Berlin, 1838, p. 131 
(genotype, by designation, Coscinospira hemprichiit Ehrenberg). 
: Genoholotype.—Peneroplis lanatus Montfort= Nautilus planatus 
Fichtel and Moll. 

Test free, planispiral, close coiled in the young, usually involute, 
in the adult becoming variously shaped, close coiled, flaring, annular 
or commencing to uncoil; chambers undivided; wall calcareous, 
imperforate except in the proloculum and sometimes the following 
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chamber; aperture simple, at the base of the apertural face, or long 
and slit-like, occasionally divided. 

Cretaceous (?) Tertiary and Recent. 

This genus as well as the whole family are characteristic of warm 
shallow waters and generally coral-reef conditions. They often 
occur in great numbers and show a great deal of variation. Double 
and monstrous forms are not unusual. The student of this and allied 
genera is referred to the work of Dreyer.® In the Atlantic the genus 
is most abundant in the general West Indian region. Little is known 
of it from the eastern tropical Atlantic. 

Numerous writers have considered all the forms of Peneroplis as 
varieties of a single species. Brady adopted this grouping in the 
Challenger report, and many later authors have followed him. In 
1915, Heron-Allen and Earland in their paper on the Recent Fora- 
minifera of the Kerimba Archipelago, examined the early descrip- 
tions and figures with the result that they used five distinct specific 
names in their report. Some of these belong in other genera as now 
recognized, and to them must be added certain species of d’Orbigny 
based on material from the West Indies as well as one described by 
Dr. J. M. Flint from material also of West Indian distribution. 
For the stages of development in the microspheric and megalospheric 
forms, the reader is referred to part 6 of Bulletin 71 of the United 
States National Museum, where on pages 85 and 86, this develop- 
ment is discussed. 

PENEROPLIS PERTUSUS (Forskal) 
Plate 12, figures 3-6 


Nautilus pertusus ForsK&u, Descr. Anim., 1775, p. 125, No. 65. 

Peneroplis pertusus JONES, PARKER, and H. B. Brapy, Foram. Crag., 1865, 
p. 19.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 204, 
pl. 13, figs. 16, 17.—Cusuman, Proc. U. 8. National Mus., vol. 59, 1921, 
p. 75, pl. 18, figs. 7, 8; Publ. 311, Carnegie Instit. Washington, 1922, 
p. 78; Publ. 342, 1924, p. 71; Publ. 344, 1926, p. 83. 

Peneroplis elegans p’OrBIGNyY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, ‘‘Foraminiféres,’’ p. 61, pl. 7, figs. 1, 2. 

Test typically close coiled throughout, compressed, biumbilicate, 
coils not usually completely involute, the earlier coils showing at the 
umbilical region, periphery rounded to subacute; chambers numerous, 
very variable in number, distinct, not inflated, low and broad; sutures 
distinct, spiral suture depressed, other sutures often raised and 
somewhat limbate; wall ornamented with fine striae parallel to the 
periphery; aperture consisting of numerous pores along the middle 
line of the apertural face. 

Size very variable. 


6 Peneroplis, Eine Studie zur biologischen Morphologie und zur Speciesfrage (Leipzig, 1898, pp. i-vi, 1-119 
pls. 1-5 with figures 1-254, and text figs. A-Q). 
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In the West Indian region this species is the least common of all 
those recorded when actual material is studied. The d’Orbignyan 
species, P. elegans, seems to be identical with this species as commonly 
understood. He recorded it from Cuba and Jamaica. I have re- 
corded it from Jamaica, Porto Rico, and the Tortugas, and it occurs 
at Habana. In the Indo-Pacific region and in the Mediterranean 
this species is often abundant. 


Peneroplis pertusus—Material examined 
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PENEROPLIS CARINATUS d’Orbigny 
Plate 12, figures 7-10; Plate 14, figure 1 


Peneroplis carinatus D’ORBIGNY, Voy. Amér. Mérid., vol. 5, pt. 5, 1839, 
‘‘Foraminiféres,”’ p. 33, pl. 3, figs. 7, 8—H. B. Brapy, Rep. Voy. Chal- 
lenger, Zoology, vol. 9, 1884, p. 205, pl. 13, fig. 14—Hrron-ALLEN and 
EARLAND, Trans. Zool. Soc. London, vol. 20, 1925, p. 602.—CusHman, Bull. 
100, U. S. Nat. Mus., vol. 4, 1921, p. 482; Proc. U. S. Nat. Mus., vol. 59, 
1921, p. 75, pl. 18, fig. 12; Publ. 311, Carnegie Inst. Washington, 1922, 
p. 79.—HeERoN-ALLEN and Earuanp, Journ. Linn. Soc. Zool., vol. 35, 
1924, p. 610; Trans. Zool. Soc. London, vol. 22, 1926, p. 69, (list). 

Peneroplis pertusus, var. carinatus CUSHMAN, Bull. 71, U. S. Nat. Mus., pt. 
6, 1917, p. 87, pl. 37, fig. 4. 


Test close coiled, completely involute, periphery subacute; 
chambers 12 to 15 in the adult coil, low and broad, distinct; sutures 
distinct, depressed, not limbate; wall smooth, not striate; aperture 
a series of pores in the central portion and toward the base of the 
apertural face. 

D’Orbigny’s original locality was “‘not far from the mouth of the 
Rio Negro, Patagonia,’’ where it was rare. Specimens from various 
regions have been referred to this species, but in the material I have 
had from the West Indian region, it is very rare and did not occur 
at all in the abundant Bermuda material I have had. 
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Peneroplis carinatus— Material examined 
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PENEROPLIS PROTEUS d’Orbigny 
Plate 13, figures 1-17 


Peneroplis protea pD’ORBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, ‘‘Foraminiféres,” p. 60, pl. 7, figs. 7-11. 

Peneroplis proteus CusHMAN, Proc. U. S. Nat. Mus., vol. 59, 1921, p. 75, 
pl. 18, figs. 13-19; Publ. 311, Carnegie Instit. Washington, 1922, p. 79; 
Publ. 344, 1926, p. 83. 

Peneroplis dubius p’OrBiaNy, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, ‘‘Foraminiféres,’”’ p. 62, pl. 6, figs. 21, 22. 

Orbiculina adunca H. B. Brapy, (part), Rep. Voy. Challenger, Zoology, vol. 
9, 1884, pl. 14, figs. 3, 4. 

Test with the early portion close coiled and completely involute, 
thickened, later portion assuming various shapes and variously 
flaring but not becoming entirely embracing; chambers numerous, 
but not many, 10 to 12 usually in the coils of the early portion, 
usually somewhat higher than in most other species; sutures dis- 
tinct, depressed; wall very smooth, thick, usually opaque; apertures 
formed by the row of pores along the median line of the apertural 
face. 

Length, up to 1.5 mm. 

This is by far the most common species of the genus in the warmer 
regions of the Western Atlantic. D’Orbigny had it from Cuba 
and Jamaica. I have had it from the north coast of Jamaica where 
it was common. It is abundant in the shallow water collections of 
the Tortugas, off Florida, and elsewhere off southern Florida north 
at least to Biscayne Bay. It is the most common species of the 
genus in Bermuda, the Bahamas, and Porto Rico, and probably is 
widely distributed in the general West Indian region. Brady’s 
specimens referred to above are from off Pernambuco, Brazil, and 
are typical P. proteus. The Albatross obtained it in the same 
region. 

Some of the variations of this very plastic species are shown on 
the plate and these could easily be much increased. 
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Peneroplis protews—Material examined 
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4848 J.A.C. Bi 4. a eet GOL see ie Se yt Pa see frie: sf222 22s ew, 
4849 JASCO: iP LS eaal Soe GOL ee as TOA pea TeLH@ ses U ee eyes Do 
4852 | J.A.C. 2) ed CPV AI an COR ee wee iu Seat tT 0) eens {nesses | Rare 
4854 | J.A.C. An 20 en es 2 eee Go. BI ya eh ee ie iy see | ines eee le Do 
4856 | J.A.C. By ede ee Oa Re ER aE ae Ge eae iNn@ Senne sees. Few. 
4841 J.A.C. LOMAS Ss eaas ae GOs ein Sa cae 2 WOE |S Se an SES See eee Conmton. 
4850 | J.A.C. 2 edeeee| eee dome ite ae neue Bur eee noes NCeSee oe eee | Rar 
4844 | J.A.C. WP 275m. {ees Got ee Th Te AS 7 35h ameine.’s. 2! ipundant: 
4851 J.A.C. Gi ieoenaee [aaa dos Se ee AS (Oy poeee Wine isu Soe Few. 
4842) J.A.C. 1h a7aeeee p= GOS TE eS Rees ee |>tne. Sees Abundant. 
4845 | J.A.C. Syl pa Ques | eae Gon met ee eet. eed 18 eee Sete Fe gh 8 Lee Few. 
(Alba- 
tross) ° sof Oe # oF 

20876 | U.S.N.M. 1 | D2358_| 28 00 15 N.; 87 42 00 W__|1, 467 O12) Yin OZ 22 eee Rare. 
20877 | U.S.N.M. 1 | D2388_} 29 28 00 N.; 88 01 00 W__ BHM) 2S ee yl. s. bk. sp- Do. 
20878 | U.S.N.M. 2 | D2388_| 29 28 00 N.; 88 01 00 W__| 35 |______- yl. s. bk. sp- Do. 
20879 | U.S.N.M. 2 | D2258_| 40 26 00 N.; 69 29 00 W_- 26 51.9 | gy.s. bk. sp. Do 
20880 | U.S.N.M. 6 | D2758_| 6 59 30S.; 34 47 00 W___ 20 79 brksshis Few. 
10004 | J.A.C. Galibeeeeee Between Boaz Island, Sait eee Sooke sed Do. 

and Somerset, Bermu- 

ae 

9965 | J.A.C. CR ome Pr ae G05 tre, - tae. 225, bebe es Symi.. 2355 Common 
9971 | J.A.C. Oh asseee seers Gomer ae 6.5 Rare. 
9983 | J.A.C. Zale Owe enual Sas Or eines: 2, 4.5 Few. 
9989 | J.A.C. Or | 2R ee |zsaee Gore ar! 4.5 Common 
9990 | J.A.C. Qi) Mabeg Ales cee GOs F ae Bae 5 Do. 
4911 J.A.C. 1 Greet Bahama Bank____ Rare. 
4821} J.A.C. Bie hae eee do. Lets) avd. Do. 
9963 | J.A.C. 3 South Bight. e isbon"|fee se. acct eee wee» Do. 

Point, Bahamas. 
4820 | J.A.C. 4 Biscayne Bay, Wines ch eee | Seas S| ee eee Do. 
4815 | J.A.C. Die copa hg y8 [ress a Coste 8 8 he Gk oly eat | TE oe x Do. 
4876 | J.A.C. 24 _| South Bight, Bahamas___|___--__-_2|___22__ \eaee eee Abundant 
6183 | J.A.C. 6 Habana; Harbor,Cuba 2 bes scien ee ; Few. 
4860 | J.A.C. 24 ae Juan Harbor, Porto DO BAg eee ee Geen eae Rare 

ico. 

4858 J.A.C. D5 | pS Fes ake LORY A Pf) el ees Sice us ees Do. 
9972} J.A.C. (ol ac eee Mangrove Bay, Somer- Gi iy eee es crsss 2222-224 Few. 

set, Bermuda. ‘ 
9975 | J.A.C. 10) pltee as Somerset, Bermuda-_-_-_-_- ED gp hl dc cp lene, el ae Common. 
9998 | J.A.C. ON 7am Mangrove Bay, Somer- Oh |e fens seeks Do. 

set, pe oenda: 
9995 | J.A.C. UM ene Nel a Metre CL Que tap ee nite ara se eats Of are ee IM Shee eee Rare. 
4859 | J.A.C. GuGieee es Senda qt uan Harbor, Porto 16 Pec A Few. 
9957 | J.A.C. 1G} | ee 2 cae Habana Harbor; ©ubasss|seee-t sleet ee ae eee oe Abundant, 
4822} J.A.C. A, eee tees Nassau Harbor; Bahamas! |"ot2 2 en ee eee Rare. 
4861 | J.A.C. Arle Ab ve a's Montego Bay, Jamaica, pK ieee | eee i 8) hb PP Do. 

West Indies. 
4846 | J.A.C. Bei Qle eran Dry Tortugas, Fla--_-_-- Grp hil = a eek ine; is: £22228. Common. 

} 
1 Feet. 


?6 feet 1 inch. 
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PENEROPLIS PLANATUS (Fichtel and Moll) 
Plate 14, figures 6, 7 


Nautilus (Lituus) arietinus Batscu ,(part), Conch. Seesandes, 1791, p. 4, 
pl. 6, figs. 15 a, b. 

Nautilus planatus, var. 8, Ficutet and Mott, Test. Micr., 1803, p. 91, pl. 16, 
figs. d, e, f. 

Peneroplis lanatus Montrort, Conch. Syst., 1808, vol. 1, p. 258, 65° genre. 

Peneroplis planatus p’OrBIGNY, Ann. Sci. Nat., vol. 7, 1826, p. 285, No. 1, 
Modéles, No. 16.—WrturamMson, Rec. Foram. Great Britain, 1858, p. 45, 
pl. 3, figs. 84, 85—ScHLuMBERGER, Feuille Jeunes Nat., vol. 12, 1881, 
pl. 1, fig. 13—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 
p. 204, pl. 13, fig. 15—Jones, Foram. Crag, pt. 2, 1895, p. 133, pl. 6, 
fig. 5—Hrron-AuLen and Earuanp, Trans. Zool. Soc. London, vol. 20, 
1915, p. 601.—Cusuman, Bull. 100, U.S. Nat. Mus., vol. 4, 1921, p. 481.— 
Heron-Au_EN and EARuanp, Trans. Zool. Soc. London, vol. 22, 1926, p. 69, 
(list). 

Peneroplis pertusus, var. planatus A. Sttvestri, Atti Accad. Sci. Acireale, 
vol. 7, 1895-96, p. 42.—Dakin, Rept. Pearl Oyster. Fish., Ceylon, 1906, 
p. 231.—Baaa, Proc. U. 8. Nat. Mus., vol. 34, 1908, p. 124.—SipEBorrTom, 
Mem. Proc. Manchester Lit. Philos. Soc., vol. 54, No. 16, 1910, p. 7.— 
CusuMan, Bull. 71, U. S. Nat. Mus., pt. 6, 1917, p. 87, pl. 37, fig. 3; 
Publ. 213, Carnegie Instit. Washington, 1918, p. 290. 

Cristellaria planata LAMaRcK, Tableau Encycl. Meth., 1816, pl. 467, figs. 
1 a-c. 

Cristellaria dilatata LAMARCK, Tableau Encycl. Meth., 1816, pl. 467, fig. 2 a—c. 

Test much compressed, the early portion coiled planispirally but 
often partially evolute, later portion very much campanulate and 
spreading out, reaching back on both sides toward the earlier chambers 
but not entirely embracing; chambers distinct, very slightly inflated, 
broad and low; sutures distinct, depressed, occasionally somewhat 
limbate; wall very distinctly striate, the striae numerous and nearly 
parallel to the periphery; apertures along the median line of the nar- 
row apertural face. 

This species is abundant in the Mediterranean and in the Indo- 
Pacific, but does not, so far as I have seen, come into the West Indian 
region, where it is replaced by the following species. In the eastern 
Atlantic, what seem to be typical specimens are recorded from off 
the coast of Great Britain, and very likely the species like other 
Mediterranean ones extends out into the warmer parts of the eastern 
Atlantic. 
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PENEROPLIS BRADYI, new species 
Plate 14, figures 8-10 


Peneroplis planatus CusuMan, Prog. U. S. Nat. Mus., vol. 59, 1921, p. 75, 
pl. 18, fig. 9 (not Fichtel and Moll); Publ. 311, Carnegie Instit. Wash- 
ington, 1922, p. 79. 

Peneroplis pertusus, var. planatus WoopwarD, The Observer, vol. 4, 1893, 
Deedivc 

Test small, very greatly compressed, early portion planispirally 
coiled, usually partially evolute, later portion broadening, forming a 
flaring test; chambers distinct, long and low; sutures very distinct, 
depressed; wall finely pitted but not striate; apertures in the central 
line of the apertural face. 

Length, usually less than 1 mm., often much less. 

Holotype.—(Cushman Coll. No. 4840), from Montego Bay, Jamaica. 

This species is next to P. proteus the most common in the West 
Indian region. It occurs at numerous stations off the Tortugas and 
the Florida Keys, at Bermuda and Jamaica. It is probably widely 
distributed in the general West Indian region. 

Peneroplis planatus, so far as I have seen, does not occur in the 
western Atlantic and is apparently replaced by this species. 

Karrer described a variety of P. planatus as var. laergata from the 
Miocene of Kostej, but it is not the same as the West Indian species. 
I have topotypes of Karrer’s variety for comparison. Brady’s speci- 
mens, figured under this varietal name,’ are from Bermuda and 
probably are P. bradyi. 


Peneroplis bradyi—Material examined 











Bot- 
Num- . Depth 
Station = tom 
Cat. | Collection] ber of (Alba- Locality in| tem- Character of | 4 pundance 
No. of— speci- fath a bottom 
tross) oms | Pera 
mens are 
oR. 

20864 | U.S.N.M. 4 | D2758___| 6° 59’ 30’ S.; 34° 47’ W___| 20 79 ae shies Rare 
9955} J.A.C. 1s] See tee Habana Harbor, Cuba---|_.----- Gite ee coe eee Do. 
4838 | J.A.C. 2h el22 ae Dry Tortugas, Fla_--_--- Feet) 3 ee eine an Shas samt Do. 

10379 | J.A.C. Wl WSS 222 S28 pee CO soe een ns eee Ty Palees een {n@.S---- <= Do. 
4839 | J.A.C. Qnl\elae= Seeks |e Gos Seer eee 12 prey |e eee {nests sae: Do. 
4835 | J.A.C. Ba] AOR. Ser O22 oases Is niles fneis.2 Common 
4833 | J.A.C. Gait 222L8 2a ee do: AB cette S32 CY | eee fneusr2 4222 Few. 
4828 | J.A.C. Baleares ol ees Gost seee twee ewes yeh |e [IN6NS=n soe Do. 

10380 | J.A.C. Dh DS See alee dow ie eee eee 1035 |S TW Ssscees Rare. 
4832 J.A.C. Ge Wie eee el eee Co Na fete ee a Sr ag el te Coles see m. fne.s Few. 
4829} J.A.C. ORE eet A ee ase GO! A ee eee oe 475) |. fnesises—- 2S! Rare. 
4830 | J.A.C. Salat eee | eee On ee ees DLs ent MONGh tse Do. 
4831 J.A.C. DN 4 De eS Ns ees GOO Eee Se Se 1S i 4 Dees SSeS Sane Do. 
4836 | J.A.C. Be) 21 eee 0 eae ee eee 6 a | ees {HORS eens Common 
4840 JALCs Or 2gos eee Miontezgo) Bay, Jamaica, || Gu lbsesss nee ee Rare. 

West Indies. 








Meee eee eee eee ee eee eae ee e——————E———E——E——ee 
¥ Rep. Voy. Challenger, Zoology, vols 9, 1884, pl. 13, figs. 12, 13 
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PENEROPLIS DISCOIDEUS Flint 
Plate 15, figures 6-8 


Peneroplis pertusus (ForRSKAL), var. discoideus FLINT, Rep. U.S. Nat. Mus., 
1897, (1899), p. 304, pl. 49, figs. 1, 2—Cusuman, Publ. 291, Carnegie 
Instit. Washington, 1919, p. 69. 

Peneroplis discoideus CUSHMAN, Proc. U. S. Nat. Mus., vol. 59, 1921, p. 76, 
pl. 18, fig. 20; pl. 19, figs. 1-3; 138th Ann. Rep’t Florida Geol. Survey, 
1921, p. 63; Publ. 311, Carnegie Instit. Washington, 1922, p. 80. 


Test much compressed, in the young close coiled and involute, the 
chambers later becoming elongate, finally spreading out and embracing 
the earlier portion of the test, forming in the adult completely annular 
chambers; sutures distinct, depressed; wall entirely smooth; aperture 
in the adult formed by pores about the median line of the periphery. 

Diameter, up to 2.25 mm. 

Flint described this species from shallow water of Key West Harbor, 
Fla. I collected very typical specimens at this same locality, at the 
Tortugas, off Jamaica and at Bermuda. It also occurs in the Baha- 
mas and probably has a very wide general West Indian distribution. 
It occurs also in the Late Tertiary of Cercado de Mao, Santo Domingo, 
and in wells of southern Florida. 

There are no records of its occurrence in the Pacific, and like P. 
proteus is probably a species of the western tropical Atlantic. 

It may be easily confused with Sorites compressa (d’Orbigny), 
which may have developed from it. The Peneroplis, however, does 
not have its chambers divided into chamberlets, a character easily 
brought out by moistening the test. 


Peneroplis discoideus—Material examined 





| 
Bot- 
Num- : Depth 
Station * tom 
Cat. |Collection | ber of « in Character of 
No. of— | speci- Gis Locality fath- | roe bottom | Abundance 
mens ° | aa 
° , ’ ° , ’ of. 
20865 | U.S.N.M. 3 | D2358___| 20 19 00 N.; 87 03 30 W..| 222 |______. fne. w. h.co.| Rare. 
20866 | U.S.N.M. 1) DD 28882-2120) 24.30 N.3)88 OL00/Wie2| 35° (j/22 22522 yl.s. bk. sp_- Do. 
20867 | U.S.N.M. 4 | D2758___| 6 59 30S.; 34 47 00 W__| 20 Ol jprk. sheen Do. 
9968 | J.A.C. 5 see Mangrove Bay, Somer- PG) | =< ee Semi ts es Few. 
set, Bermuda. | 
9994 | J.A.C. apd soe ee Te et gp En be oa Sime 2 Ae & Do 
9988 | J.A.C. 3) ek See eee Got Mera tee a ih eee Suds: sei Rare 
9976 | J.A.C. 5 |e RPS S See ee (ee ee ei eeeen— CTS4Ss soe oe Common 
4810 | J.A.C. Al \|e Bereee Great Bahama Bank_____|______- Jokes: — de Bh ue Rare 
4809 | J.A.C. eee es Montego Bay, Jamaica, Gree ee tan Seen ee ee Do. 
West Indies. 
4807 |} J.A.C. Ah ies oa a Dry Portaeas las ose. |e ee |e mest seu Do. 
4806 | J.A.C. RIS eee ee = doe 8 ee Table es fne.jss=- 235 Few. 
10373 NTA. Os LR Ae Ae See: dolaiiee Saree fae tere er inet ere Rare 
4837 J.A.C. Zoe ae eee do. ae ee eee oe SoC sea Few 
4808 | J.A.C. al Vis Sees ee RS Co (a I ge 2 OS Lier ae Se AA fried g Ae eees Do 
4805 | J.A.C. eae eta SS CG. re se 18 eet eetes Sit cesee eee Rare 
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Genus DENDRITINA d’Orbigny, 1826 


Dendritina D’OrBiaNy, Ann. Sci. Nat., vol 7, 1826, p. 285.—CusHMAN. 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 217. 
Peneroplis (part) of AuTHORs. 


Genotype, by designation —Dendritina arbuscula d’Orbigny. 

Test similar to Peneroplis, the test usually thick and showing a 
tendency to uncoil; aperture dendritic, in the apertural face. 

Kocene to Recent. 

The species of this genus are very highly developed in the Eocene, 
but a few are found in the present oceans, especially in the Indo- 
Pacific region. I have not found any Atlantic species belonging to 
this genus. 

DENDRITINA ANTILLARUM 4d’Orbigny 
Plate 14. figures 2-5 


Dendritina antillarum v’Orsieny, Ann. Sci. Nat., vol. 7, 1826, p. 285, No. 3; 
in De la Sagra, Hist. Fis. Pol. Nat. Hist., Cuba, 1839, ‘‘Foraminiféres,”’ 
p. 58, pl. 7, figs. 3-6. 

Peneroplis pulchellum v’OrBIGNy, Voy. Amér. Mérid., 1839, vol. 5, pt. 5, 
“‘Foraminiféres,”’ p. 32, pl. 3, figs. 5, 6. 


This species described by d’Orbigny from the West Indies has 
occurred in material from Bermuda. 


Genus SPIROLINA Lamarck, 1804 


Spirolina Lamarck, Ann. Mus., vol 5, 1804, p. 244.—Cusuman, Special 
Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 217. 
Peneroplis (part) of AUTHORS. 

Genotype, by designation.—Spirolina cylindracea Lamarck. 

Test similar to Peneroplis, thick; early chambers close coiled, 
usually not completely involute, later ones uncoiled; aperture rounded 
terminal. 

Cretaceous (?) to Recent. 

This genus is especially well developed in the Upper and Middle 
Eocene, but occurs also Recent, especially in warm, shallow waters of 
the Indo-Pacific. There are but two species, so far as the material 
examined shows, in the western tropical Atlantic, and these are very 
rare. 

SPIROLINA ACICULARIS (Batsch) 
Plate 15, figures 1-3 


Nautilus (Lituus) acicularis Barscu, Conch. Seesandes, 1791, p. 4, pl. 6, 
fig. 16a, b. 

Test with the earliest chambers close coiled but making only a 
small portion of the test which in the adult is cylindrical or very 
slightly tapering, circular in transverse section the chambers becoming 
as high as broad; sutures distinct, slightly depressed; wall longitudin- 
ally striate, translucent, thin; aperture consisting of one or more 
pores in the middle of the terminal face. 
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Length of western Atlantic specimens not over 0.50 mm. 

This form has usually been referred to Lamarck’s ‘‘P. cylindracea”’ 
based on Eocene specimens from France. An examination of the 
French specimens shows that Lamarck’s species is thicker and heavier, 
and the wall has distinct, sharply raised costae, altogether different 
from the species that occurs in the present ocean, at least in the 
western Atlantic. These specimens which are very rare from Jamaica 
and the Tortugas are referred to Batsch’s recent species, the types of 
which are from the Mediterranean. 

A comparison of other recent material referred to Lamarck’s 
species should be made with Eocene material from the type locality. 


Spirolina acicularis—Material examined 











See Callection| ber at Depth] tom h 
at. | Collection | ber o : . in Character of 
No. of speci- Station Locality fath- Lees Hutter Abundance 
mens oms | ‘ture 
| Feet 
10302 | J.A.C. 2 | erase ee gag van Harbor, Porto fh eer es (ee eed Rare. 
ico. 





SPIROLINA ARIETINUS (Batsch) 
Plate 15, figures 4, 5 


Nautilus (Litwus) arietinus Batscu (part), Conch. Seesandes, 1791, p. 4, 
pl. 6, fig. 15c. 

Peneroplis arietinus PARKER, JoNES, and H. B. Brapy, Ann. Mag. Nat. 
Hist., ser. 3, vol. 16, 1865, p. 26, pl. 1, fig. 18—H. B. Brapy, Rep. Voy. 
Challenger, Zoology, vol. 9, 1884, p. 204, pl. 13, figs. 18, 19, 22—CuHapman, 
Journ. Linn. Soe. Zool., vol. 28, 1900, pp. 149, 207, (list), 400 (list).— 
HeEron-ALLEN and Earuanp, Trans. Zool. Soc. London, vol. 20, 1915, 
p. 602.—CusuMan, 13th Ann. Rep’t Florida Geol. Survey, 1921, p. 62; 
Bull. 100, U. S. Nat. Mus., vol. 4, 1921, p. 482; Proc. U. S. Nat. Mus., 
vol. 59, 1921, p. 75, pl. 18, fig. 10 —Hrron-ALLEN and Earuanp, Bull. 
Soc. Sci. Hist. Nat. Corse, 1922, p. 125.—Cusuman, Publ. 311, Carnegie 
Instit. Washington, 1922, p. 79—HrERON-ALLEN and EaRruanp, Trans. 
Zool. Soc. London, vol. 22, 1926, p. 69 (list). 

Peneroplis pertusus, var. arietinus Woopwarp, The Observer, vol. 4, 1893, 
p. 77.—A. Sitvestri, Atti Accad. Sci. Acireale, vol. 7, 1895-96, p. 42.— 
Dakin, Rep’t Pearl Oyster Fish. Ceylon, 1906, p. 231—HERON-ALLEN 
and Earuanp, Journ. Roy Micr. Soc., 1909, p. 319.—SiprsBotrom, Mem. 
Proc. Manchester Lit. Philos. Soc., vol. 54, No. 16, 1910, p. 7—CusHMan, 
Bull. 71, U. S. Nat. Mus., pt. 6, 1917, p. 88, pl. 36, fig. 2; pl. 37, fig. 5; 
Publ. 213, Carnegie Instit. Washington, 1918, p. 290. 


Test in the early portion close coiled but not completely involute, 
somewhat compressed, later portion uncoiling and the chambers 
broadly elliptical in transverse section; chambers distinct, the later 
ones slightly inflated; sutures distinct, earlier ones often slightly 
raised, somewhat limbate, later ones narrow and slightly depressed; 

62995—30-——-4 
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wall longitudinally striate; aperture consisting of a series of independ- 
ent pores in the central portion of the apertural face. 

This species, often abundant in the Mediterranean and Indo- 
Pacific, is very rare in the western tropical Atlantic. Woodward 
records it from Bermuda, and I collected it there also, but it was 
very rare. It occurs at the Tortugas, but there also it is very rare. 
I found it rare also at Montego Bay, Jamaica. 

This is evidently a widely distributed form occurring but in small 
numbers in the general West Indian region. 


Spirolina arietinus— Material examined 








Bot- 
Num- : Depth 
Station tom 
Cat. | Collection) ber of : in Character of 
No. | of— | speci- oe Locality fath- fone bottom | Abundance 
mens oms | 2a 
20875 | U.S.N.M 1 | D2388__- seria N.; 88° 01’. OOn|senee ee yl.s. bk.sp..| Rare. 
9999 | J.A.C ial nee | Mangrove Bay, Somer- Siete {ne.:8s2...-- Do. 
| set, Bermuda. 
4796 |} J.A.C a ike ae eel Dry Tortugas, Fla_._.._- Die ee eos inessto2-teee Do. 
4802 | J.A.C Sh poten wens | Oo dow ir armas ain 6. eeae Eittnesslasaueem Do. 
4803 | J.A.C A zee ee Ware GOs es eae Giese fnevss-2 2 Do 








Genus MONALYSIDIUM Chapman, 1900 


Monalysidium CuapMan, Journ. Linn. Soc. Zool., vol. 28, 1900, p. 3 (as a 
subgenius of Peneroplis) —CusHMan, Publ. 311, Carnegie Instit. Washing- 
ton, 1922, p. 80; Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, 
p. 218. 


Genotype, by designation.— Monalysidium sollasi Chapman. 

Test with the early chambers close coiled, later ones uncoiled in a 
rectilinear series; wall imperforate, smooth or with vertical rows of 
minute tubercles; aperture circular, terminal, sometimes with a short 
neck and lip. 

Recent. 

The early chambers of specimens are easily broken, and it is usual 
to find only the uniserial chambers present after samples are washed. 
The constrictions at the sutures leave the test very weak. The neck 
and lip that are developed are similar to those seen in so many of the 
uncoiled genera of various families of the foraminifera. 


MONALYSIDIUM POLITUM Chapman (?) 
Plate 15, figures 11, 12 


Peneroplis lituus H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 
p. 205, pl. 13, figs. 24, 25 (?). 

Peneroplis (Monalysidium) polita Cuapman, Journ. Linn. Soc. London, 
Zool., vol. 28, 1902, p. 4, pl. 1, fig. 5 (?). 

Monalysidium polita HERON-ALLEN and Earanp, Trans. Zool. Soc. London, 
vol. 20, 1915, p. 603, text fig. 48 G.—Cusuman, Publ. 311, Carnegie Instit. 
Washington, 1922, p. 80, pl. 13, fig. 4; Publ. 344, 1926, p. 84. § aah 
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So little is known of this genus that it is difficult to specifically 
place specimens. Brady’s specimens figured in the Challenger Report 
are from the Cape Verde Islands. Chapman’s figures seem to be 
different in shape and surface characters from those of Brady and 
from those found at the Tortugas and Porto Rico. The specimens 
from the West Indian region are all of the same species, but consist 
of a rectilinear series only, and all appear to be broken. One specimen 
shows two tubular orifices at one end instead of one as is usual. 
Specimens were rare at all stations. I did not find it at Bermuda. 


Monalysidium politum— Material examined 




















Cat. | Collecti La a tom Character of 

at. | Collection | ber o! * n aracter 0 

No. se speci- Station Locality fath- fon bottom Abundance 
mens oms ae 

10307 | J.A.C. 2s Tome fon aaee Harhor, bortes|: aro leeeeres unos eee ee ees Rare 

co. 

4863 J.A.C. DW eee eee 0} 2. Sree ek ES 2a GF Ee AUREE Bo es 2 a Do. 

4865 | J.A.C. 2B ea ee oe! Dry Tortugas, Wlas! os -— BETO al eae {NONG eons Do. 

4866 | J.A.C. L |S2Geee co eee OMe Ee SPER ST NS oe minese. 5 Do 

4867 | J.A.C. Qh (ee eee | Coe eee ie eee Oy hee ines... == Do 

4868 | J.A.C. Me |PDUEar ies (seers Goteli 2. shee tia Orr See es inesss Do 








Subfamily 2. ARCHAIASINAE 


Test discoid, the early chambers spiral and simple, later ones 
divided into chamberlets, later stages variously involute. 


Genus FALLOTIA H. Douvillé, 1902 


Fallotia H. Douvitut£, Bull. Soc. Géol. France, ser. 4, vol. 2, 1902, p. 298.— 
CusuMan, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 218. 

Genoholotype.—Fallotia jacquoti H. Douvillé. 

Test discoid, nummulitoid throughout the growth, the growing 
edge always peripheral; chambers involute, V-shaped, divided into 
chamberlets. 

Upper Cretaceous. 


Genus MEANDROPSINA Munier-Chalmas, 1899 


Meandropsina MunieR-CHa.toas, in Schlumberger, Bull. Soc. Géol. France, 
ser. 3, vol. 27, 1899, p. 336.—CusuMan, Special Publ. No. 1, Cushman 
Lab. Foram. Res., 1928, p. 220. 

Genoholotype.-— Meandropsina vidali Schlumberger. 

Test discoid, the growing edge variously meandering over the 
flattened faces of the test; chambers with many chamberlets; apertures 
rounded, in linear rows. 

Upper Cretaceous. 
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Genus ARCHAIAS Montfort, 1808 


Archaias Montrort, Conch. Syst., vol. 1, 1808, p. 191.—Cusuman, Special 
Publ. No. 1. Cushman Lab. Foram. Res., 1928, p. 220. 

Helenis Montrort, Conch. Syst., vol. 1, 1808, p. 195 (genoholotype, 
Helenis spatosus Montfort= Nautilus aduncus Fichtel and Moll). 

Ilotes Montrort, Conch. Syst., vol. 1, 1808, p. 199 (genoholotype, Jlotes 
rotalitatus Montfort= Nautilus orbiculus Fichtel and Moll). 

Orbiculina Lamarck, Ency. Méthod., pt. 23, 1816, p. 468 (genotype, by 
designation, Nautilus aduncus Fichtel and Moll). 

Genoholotype-—Archaias  spirans Montfort= Nautilus angulatus 
Fichtel and Moll. 

Test in the early stages planispiral and lenticular, bilaterally sym- 
metrical, in later stages becoming flaring, even annular; wall imperfo- 
rate except in the very earliest chambers which are perforate, divided 
into chamberlets; apertures in several rows on the apertural face. 

Miocene to Recent. 

ARCHAIAS ANGULATUS (Fichtel and Moll) 
Plate 16, figures 1-3; plate 17, figures 3-5 
Nautilus angulatus Ficutet and Mout, Test. Micr., 1803, p. 112, pl. 21. 
Archaias angulatus CusHMAN, Special Publ. No. 1, Cushman Lab. Foram. 
Res., 1928, p. 218, pl. 31, fig. 9. 
Orbiculina angulata LAMARCK, Anim. sans Vert., vol. 7, 1822, p. 609, No. 2. 
Archaias spirans MontFort. Conch. Syst., vol. 1, 1808, p. 190, 48¢ genre. 
Nautilus aduncus Ficutret and Motu, Test Micr., 1803, p. 115, pl. 23. 
Orbiculina adunca Lamarck, Tabl. Encycl. Méth., 1816, pl. 468, figs. 2a—c.— 
p’OrsBieNny, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, ‘‘ Forami- 
niféres”’, p. 81, pl. 8, figs. 8-14 (and later authors). 
Nautilus orbicularis FicutEL and Mout, Test. Micr., 1803, p. 112, pl. 21. 
Helenis spatosus Montrort, Conch. Syst., vol. 1, 1808, p. 195, 49° genre. 
(= Nautilus aduncus Fichtel and Moll). 
Ilotes rotalitatus Montrort, Conch. Syst., vol. 1, 1808, p. 199, 50° genre. 
(= Nautilus orbiculus Fichtel and Moll). 
Orbiculina numismalis Lamarck, Hist. Anim. sans Vert., vol. 7, 1822, 
p. 609.—Derranceg, Dict. Sci. Nat., vol. 32, 1824, p. 180; vol. 36, 1825, 
p. 291; Atlas Conch., pl. 15, fig. 4 (and later authors). 

Test much compressed, the early portion close coiled, later becoming 
more or less complanate or even circular, periphery truncate; early 
chambers simple, later ones divided into a series of chamberlets by 
partitions generally at right angles to the periphery, distinct, elongate, 
low; sutures distinct, depressed; wall imperforate, milky-white, with 
numerous shallow punctations of the surface but not forming perfora- 
tions, in the earliest chambers, the proloculum and immediately 
following chamber, perforate; aperture in the early stages, as in 
Peneroplis, a narrow slit, then a series of pores, one to each chamberlet, 
in a slight depression in the median line of the peripheral face. 

Miocene to Recent. 

This species is very abundant in the West Indian region, and very 
much less so in the Indo-Pacific. In the western tropical Atlantic, 
it is often the dominant species in comparatively shallow water. 
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The original specimens of Fichtel and Moll are recorded from the 
Mediterranean and the Arabian Sea. There is much question as to 
its occurrence in the Mediterranean, and it may be that the authors 
had West Indian material from some source. The material from the 
Red Sea that I was able to see in the Brady collection has certain 
characters that seem to distinguish it from West Indian specimens. 
In the western Atlantic there may be two living species in addition 
to that often referred to as Orbiculina compressa d’Orbigny which is 
here included under Archaias. These species should all be studied 
in detailed section and the relationships of the microspheric and 
megalospheric forms determined. The species occurs fossil in the 
West Indies, Panama, and Florida. 


Archaias angulatus—M aterial ecamined 






































Bot- 
Num- . Depth 
Cat. | Collection} ber of Station F in tom Character of 
No. of— __| speci- Seay Locality fath- eel bottom | Abundance 
mens oms | ‘ture 
| ° , a” ° ¥ ur 
20870 | U.S.N.M. 10 | D2758_.-| 28 21 00 N., 78 33 00 W--|514 44.7 | fne. brk. sh..| Common. 
20871 | U.S.N.M. 6 | D2358__.| 20 19 00 N., 87 03 30 W_-|222—|_____-- fne. wh. co__| Few. 
20872 | U.S.N.M. 3: |) D2388- =. (29) 24 SON 8s! OF OO Wie2|'32) > E25 = x s. bk. sp-| Rare. 
9986 | J.A.C. Al 2! eee Mangrove Bay, Somer-| 4.5 |___----| S.----------- Few. 
set, Bermuda. 
9977 | J.A.C. re. Eee ee Qntses aepeed hb yn oe Heeling poy #5 of CTS: Si. ess Rare 
9974 | J.A.C. Sioa a aces doe SER NT Eee Gees [pee ghee Do 
9969 J.A.C. Se lho ee as 00 eee Wesel gilt sera Ssh wie eh Do 
9966 J.A.C. Sih ates Se ee 0 ea Haro Oe |tees eee 71:92 Roses Common 
9993 J.A.C. Wate tee 3 2k Sale Opis Fes eycy heresy e jae Pee. Sec Meise eee es Abundant 
10003 | J.A.C. TA peewee bel s Uae COLE er erenin SNe SN SU Mes seas Sean eae s Few 
10001 J.A.C. Bf | Peres hw) = Gout thai see few Pe = Sr leet {neis_ 435322. Do 
9979 | J.A.C, G aloes eae GOS pa sera By) We aee Bae Dems Do 
9982 | J.A.C. Beers te Go baetet Heer. Lares es ae | a eee ies Sips Do 
9985 | J.A.C. GilOgeemeen| es dona. Pa nGa by nian sist Do. 
9960 | J.A.C. LOVeee SERRE. | Habana Harbor, Cuba___|_____-- [eperea lie ety ene | Abundant. 
6182 | J.A.C. Gis | RES ea ee emis Fo Okay ON a a Ae | Few. 
4870 | J.A.C. 22 Gees eo Fuse Harbors EOLLON |e dense eee Pe Abundant. 
ico. { | 
10303 2 fy AM OP Dildos ced tee OER ANS ok Mads PAG Ele eee | See ee Se = Rare. 
4869 TALC: DW Gee kale UT eu COM ey Neer AS WES Re Seok ee ee Abundant. 
4871 | J.A.C. 13) 72s Osa aah Me TET 2 |S 2 ae eS ae Do. 
4872 | J.A.C. TES See Nassau Harbor, Bahamas_|_______ ee Oe (eas gaB oot | Few. 
4873 | J.A.C. 19) 2 Bee i Biscayne Bay, APIS oS |5), 32) Waa jak as | Abundant. 
4874 | J.A.C. T7052 Pee ae Souths -Biehts: eAndros; |o- 2 ee |s2 2. {Reese deere oO Do. 
Bahamas. | 
4875 | J.A.C. 1622 Biscayne Bay, Fla_.-----|.._-_-- eee Poe tate Do. 
4877 | J.A.C. Gri stoee tee South Bight, Andros, |______- fate ee ere ee ee Few. 
Bahamas. 
4878 | J.A.C. _| Great Bahama Bank Rare. 
4879 | J.A.C. Biscayne Bay, Fla-_-----|_-- Few. 
4880 | J.A.C. Great Bahama Bank | Rare. 
4881 | J.A.C. Montego Bay, Jamaica, |_______|___--_- (ee Bo Tae ee Do. 
West Indies. 
4886 | J.A.C. 145° 9sc2 2 Dry Tortugas, Fla-._.--- % 96 Sue ue Lee Abundant, 
4889 | J.A.C. TEA RE ey Lo Eee GOs Ses BCR a Ticdighs| 2h fnpso5 ee Ss mere 
4890 | J.A.C. LO Due SS eS GO, ee ee DewtOs || eee fries site 5.8 
4891 JeASC. TB Aes See ee One ese Se EE anda tees 2 ae Cassa ee ee Apunaaat, 
4892 J.A.C. S62 | eee Oe: 3 ae eee | ae ma ee Do. 
4893 | J.A.C. 2031 Bi ws aN COE nes Sse eee a ee oo fe ae ee Do. 
4894} J.A.C. Tela eee LOE Bee Ee EN 12 ort fe. 9022S Do. 
4897 TALC. Byes ee = os] O25 22> ee erat) 7 23 ee eet Few. 
4898 | J.A.C. AD Lae eR doves soe aes 11 235; 29| (S22 eee Common. 
4900 | J.A.C. Dil oem =| ee (3 {0 a ee SER Dery | eee fel ‘S222 Rare. 
4901 J.A.C. AD Ar | GO ee roe B.Dy beeen Crsse2 eae Abundant. 
4902 | J.A.C. Sr egos. |. G0 ee eee ANT Og\ eee Ane G2 ee Common. 
4882} J.A.C. OSs se eee GOES oe BEER 1 |= fne.)soeSe4 Abundant. 
4883 TEAR? Oh 23e es doe ee ee 1D) by |e Mi Seo Common. 
4884 | J.A.C. | SUE Se ee 0 5 ee ear Gb pa see eee frieh shore Do. 
4885 | J.A.C. A) 20 5Es eee pees do: 2.5 ees eas a 7 eee EGS Seat aee | Rare. 
4887 | J.A.C. 1371 SO eres eatpee oe Ole ee Re Nn Se Diora | oeee ae Save Sree Abundant. 
4988 | J.A.C. | Si inawmema eer Gao eae re aeerpebet ese fiat sen | Common. 
4896 J.A.C. De AD rare rat GOs. 2232 50 ee a oe LS fhe ee ease mo Do. 
4899 | J.A.C. AO Geese eee eee COs eae a On VEE LSS te eee m. fne. S----| Do. 














48 BULLETIN 104, UNITED STATES NATIONAL MUSEUM 


ARCHAIAS COMPRESSUS (d’Orbigny) 
Plate 17, figures 1, 2 


Orbiculina compressa D’ORBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 
1839, ‘‘Foraminiféres,” p. 73, pl. 8, figs, 4-7.—CusHuman, Proc. U. 8. 
Nat. Mus., vol. 59, 1919, p. 76, pl. 19, figs. 4-6; Publ. 291, Carnegie 
Instit. Washington, 1919, p. 70, pl. 7, fig. 6; Publ. 311, 1922, p. 81; Publ. 
344, 1926, p. 84. 

Test circular in outline, the early portion with several layers of 
chamberlets and the chambers much thicker than in later growth 
which is annular and the chamberlets in a single or double layer, 
greatest thickness of the test formed by the earlier involute portion; 
wall calcareous, imperforate, except in the proloculum and second 
chamber; aperture in the adult formed by a marginal row of pores, 
either single or double. 

Diameter up to 2.50 mm. 

The original material described by d’Orbigny came from the West 
Indies and was recorded as rare in Cuba, more common at Guadeloupe 
and St. Thomas, but abundant in Jamaica. It has occurred fossil 
in the Late Tertiary of Jamaica, Florida, and Panama. 

It is not the same as Sorites marginalis Lamarck and can be dis- 
tinguished from that species especially by the thickening of the 
earlier portion. A discussion of this species has already been given ® 
with the early stages in development. 

This species has often been included with Archaias angulatus 
but the two are distinct. A. angulatus, as shown in the figures of 
that species, does not become completely annular and is a much 
thicker, heavier species. 


Archaias compressus—M aterial examined 























Num- Depth} Bot 
ao Collection ee Station Locality Tae tem- Ohasaeler of | Abundance 
of mens oms ee 
| 2G: 
4908 | J.A.C. Bj eee eee aa Montego Bay, Jamaica, | 10 |.------|-------------- Few 
| | West Indies. 
4909 | J.A.C. Doe eon IBiSca ye) Bay whlaset aes eee ae es eee eee Rare. 
4910 | J.A.C. Bi eee Te ae Nassau Harbor, Bahamas_|_______ ieee hee Eee Do. 
9984 | J.A.C. Zi ares Mangrove Bay, Somer- GLO. oases Soe oe Do. 
set, Bermuda. 
9980 | J.A.C. Gi pl 22a Sore nl Ute eae ee eaten 4 lees Soren sec ulet Few. 
9992} J.A.C. a MS Sees Goes al Dt sae a mages. Sse Do. 
9978 JAR? AAS eee Reh ee Oe a Se ae 4 lave blsm 22-2 ee Do. 
9967} J.A.C. Sy4e ke doe eae eee 2554 See siimeo os 243 Rare. 
9987 TEAC; RON S25 sooo ee a5 Os eee at ee 45 zea see SOS UCL Ee Common 
10000 | J.A.C. alder nena 02 ee aan Bre) [eee inelss-= 2353 Rare. 
9970 | J.A.C. 12 3\ 3a aeee re eee don i. Leeia eee Lips eee sso eee ee Abundant. 
4919 | J.A.C. 140s eee | Dry Tortugas, Fla_____-- 11 PBN QW Bon. see Do. 
10375 TALC, LO eee jee Gon ses eee ee ae 11 Zot ae Soon. ee Rare. 
4923 J.A.C. LA 2S ee See eae GOS 2 Ea le en 7 23 Sse Common 
4926} J.A.C. LOS o 2 aes ay ee GO :2n ee See Leese ae fne:)s222 sere Rare. 
4920 wel: SiS ss ee 002 ae Tepes AVE et Ree Do. 
10376 J.A.C. MG 2ose ss ee Eo ee doje eee LOR Sp Rae MGs Le Scee Do. 
10874 J.A.C. 2 RO(eeen Lee |e ee do at ae nee ine; 622-22 ke Do. 
4912 JLALC. Sh IRS (eee Go s2) eh a eee ML) it ees ae ee Abundant. 
4895 J.A.C. 8 | AD ie ae oe pee dole ae 1S alae Sua See Common. 





§ Bull. 71, U. S. Nat. Mus., pt 


. 6, pp. 1917, 89-91. 
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Subfamily 3. ORBITOLITINAE 


Test in the early stages planispiral, at least in the microspheric 
form, later annular, in the simplest forms the chambers only partially 
divided, completely so in the more complex forms; apertures on the 
peripheral face. 


Genus PRAESORITES H. Douvillé, 1902 


Praesorites H. Douviuuh, Bull. Soc. Géol. France, ser. 4, vol. 2, 1902, p. 291.— 
CusHMAN, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 221. 

Genoholotype.—Praesorites moureti H. Douvillé. 

Test in the early stages planispiral, at least in the microspheric 
form later annular; chambers in a single plane, not completely 
divided into chamberlets; apertures numerous. 

Cretaceous. 

Genus SORITES Ehrenberg, 1838 


Sorites EHRENBERG, Abhandl. k. Akad. Wiss. Berlin, 1838, p. 134.—Cus# 
MAN, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 221. 
Orbitolites (part), of AUTHORS (not Lamarck). 


Genotype, by designation.—Sorites dominicensis Ehrenberg. 

Test discoid, planispiral in the early stages at least of the micro- 
spheric form, later annular, completely divided into chamberlets; 
typically in a single layer, those of each annular chamber com- 
municating with the adjacent ones as with those of the preceding 
and succeeding annular chambers; wall imperforate except in the 
very earliest chambers; apertures in a single line along the periphery. 

Miocene to Recent. 

Taramellina Munier-Chalmas is probably a synonym of Sorites. 

Under this genus are included those species which have a single 
layer of annular chambers divided into chamberlets in the adult 
often referred to ‘‘Orbiculina” and ‘‘Orbitolites.”’ 


SORITES MARGINALIS (Lamarck) 
Plate 18, figures 1—4 


Orbulites marginalis Lamarck, Syst. Anim. sans Vert., vol. 2, 1816, p. 196, 
No. 1. 

Orbitolites marginalis W. B. CarpentsER, Phil. Trans., vol. 174, 1883, p. 560, 
fig. 1; Rep. Voy. Challenger, ‘‘Orbitolites,” 1883, p. 20, pl. 3, figs. 1-7; pl. 
4, figs. 1-5.—H. B. Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, 
p. 214, pl. 15, figs. 1-5.—F int, Ann. Rep’t U.S. Nat. Mus., 1897 (1899), 
p. 304, pl. 50, fig. 2; pl. 51, fig. 1—Cusuman, Bull. 71, U. S. Nat. Mus., 
pt. 6, 1917, p. 92, pl. 38, figs. 1, 2, text fig. 47. 


Test thin, much compressed, circular in outline in the adult, the 
whole test composed of a single layer of chambers, each with a single 
layer of chamberlets throughout, early chambers in a spiral, later 
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extending back, finally meeting and in most of the chambers forming 
annuli; aperture consisting of a single row of pores along the periphery 
of the test. 

Diameter, up to 2.5 mm. 

This species is common at some localities, and in early life is an 
attached form afterwards becoming free. The development has 
already been discussed in part 6 of Bulletin 71. 


Sorites marginalis—Material examined 



































Gat, |aliectiod| ber of | Depth! tom Character of 

at. | Collection] ber o : : in aracter o 

No! of= speci- Station Locality fath- en bottom Abundance 

mens oms | ‘ture 

4903 | J.A.C. DO | Sou suee SHO OL ME OLtON| ues oi |e eae |S eee eee Abundant. 
ico 

4904 J.A.C. Bly eke eae | Eas COR eae eee SON ik) | eee cu 21 cab ek Ra Rare. 

4905 | J.A.C. 1s, | 9222 | Shallow? “water. -2once, ||) tl aya RGe Wee a Do. 

| Porto Rico. 

4906 | J.A.C. AS Renee Ot JiLaH Ear bor, ee OLLON | aie tyne ae ee ee Do. 
i 

4907 | J.A.C. 4a er (Geek oe Abundant. 

4913 TeAGs Gripe een “Dry Tortigas Fla Do. 

4914 JcASOE seams: ee fo 

4915 WeAL On GH ab escetr eet |i ceva ao 

4916 J.A.C. 12s eee A A do 

4917 JeALCe LOU S2 7s ee 22 ee do 

4918 ALG. S|) Dasa ee ees Beat do 

4921 J.A.C. DOM LSE = ae eee do 

4922 J.A.C, BAW DLs Rae eee do 

4924 J.A.C. 2A LOL SS era eae do 

4925 J.A.C. Dy A aie LE do 

4927 | J.A.C. TO TSOF Se Rea doses ee 

10377 JeAnee SF eo ee ee et do 

4963 J.A.C. 2h eee ae Bay, Fla 

4964 J.A.C. Sas eae has 

9959 | J.A.C. [>| ee eee iHabata Harbor, Cuba 














Genus AMPHISORUS Ehrenberg, 1838 


Amphisorus Eurensera, Abhandl. k. Akad. Wiss. Berlin, 1838, p. 130.— 
CusuHMaN, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 221. 
Orbitolites (part) of AuTHoRs, (not Lamarck). 


Genoholotype—Amphisorus hemprichit Ehrenberg. 

Test discoid, planispiral in the early stages, at least of the micro- 
spheric form, later annular, completely divided into chamberlets; 
typically in two layers, those of each annular chamber communicating 
with the adjacent ones of the preceding and succeeding annular cham- 
bers and those of the two layers communicating; wall imperforate 
except in the very earliest chambers; apertures in a double, alter- 
nating line along the periphery. 

Miocene to Recent. 

Bradyella Munier—Chalmas is probably a synonym of Amphisorus. 


FORAMINIFERA OF THE ATLANTIC OCEAN 51 
AMPHISORUS HEMPRICHII Ehrenberg 
Plate 18, figures 5-7 


Amphisorus hemprichtt EHRENBERG, Abhandl. k. Akad. Wiss. Berlin, 1838, 
p. 134, pl. 3, fig. 3. 

“‘Orbitolites, duplex type,”’ W. B. Carpenter, Philos. Trans., 1856, p. 120, 
pl. i6, fig. 10 pl 9. fig: 10: 

Orbitolites duplex W. B. CARPENTER, Rep. Voy. Challenger, Zoology, pt. 21, 
1883, p. 25, pl. 3, figs. 8-14; pl. 4, figs. 6-10; pl. 5, figs. 1-13.—H. B. 
Brapy, Rep. Voy. Challenger, Zoology, vol. 9, 1884, p. 216, pl. 16, fig. 
7.—W. B. CarprEntTER, Journ. Quekett Micr. Club, ser. 2, vol. 2, 1885, 
p. 97, fig. 9 in text—Woopwarp, The Observer, vol. 4, 1893, p. 77.— 
Fuint, Ann. Rep’t U. S. Nat. Mus., 1897 (1899), p. 305, pl. 51, figs. 2, 
8.—CuHaApMAN, Journ. Linn. Soc. London, Zool., vol. 28, 1902, p. 400 
(list) —SipEBottrom, Mem. Proc. Manchester Lit. Philos. Soc., vol. 48, No. 
5, 1904, p. 23.—Daxin, Rep. Pearl Oyster Fish. Ceylon, 1906, p. 232.— 
RuvuMBLER, Zool. Jahrb., Abt. Syst., vol. 24, 1906, p. 53.—SipEBoTTOM, 
Mem. Proc. Manchester Lit. Philos. Soc., vol. 54, No. 16, 1910, p. 7.— 
Heron—ALuuEN and Earuanp, Trans. Zool. Soc. London, vol. 20, 1915, 
p. 605.—Cusuman, Bull. 71. U. S. Nat. Mus., pt. 6, 1917, p. 94, pl. 38, 
figs. 3, 4; pl. 39, fig. 1; Publ. 213, Carnegie Instit. Washington, 1918, p. 
290; Proc. U. S. Nat. Mus., vol. 59, 1919, p. 77; Publ. 291, 1919, p. 70, 
pl. 5, figs. 9, 10; Bull. 100, U.S. Nat. Mus., vol. 4, 1921, p. 485.— HERon- 
ALLEN and EaruanD, Bull. Soc. Sci. Hist. Nat. Corse, 1922, p. 125.—Cusx- 
MAN, Publ. 311, Carnegie Instit. Washington, 1922, p. 81; Publ. 342, 
1924, p. 71.—HRon-ALLEN and Earuanp, Journ. Linn. Soc. London, 
Zool., vol. 35, 1924, p. 610.—Cusnman, Publ. 344, Carnegie Instit. Wash- 
ington, 1926, p. 84.—H®RoN-ALLEN and Earuanp, Trans. Zool. Soc. 
London, vol. 22, 1926, p. 69 (list). 9 


Test much compressed, circular in outline, the early chambers,in 
the microspheric form coiled planispirally, soon widening and becom- 
ing annular, in the megalospheric form the annular chambers beginning 
at once after the large rounded or oval proloculum; chambers in two 
layers in the adult, and each divided into many chamberlets, the 
chamberlets of each newly added series alternating with those of the 
preceding series; wall imperforate except in the proloculum and 
succeeding chamber which are finely porous; apertures at the periphery 
of the chamberlets in a double series as are the chamberlets. 

Diameter, up to 2 mm. 

The species, if those of the West Indian region and those of the 
Indo-Pacific and Mediterranean are the same, has a wide distribu- 
tion. In the West Indies it occurs in great numbers attached to the 
leaves of the short eel-grass, Posidonia, which grows in great profusion 
in shallow water. 

I have examined the types of Amphisorus hemprichivi in the Ehren- 
berg collection in Berlin, and it seems that Carpenter’s species is a 
synonym in which case Ehrenberg’s name will take precedence. 

Specimens were found in Jamaica which had megalospheric young 
in the outer chambers of the parent test. 
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Amphisorus hemprichii— Material examined 


























Bot 
Num- Depth 
: Station = tom 
Cat. | Collection | ber of in Character of 
No. t= speci- (Alba- Locality fath- | tem- hottart Abundance 
ane tross) aris era- 
ture 
° , a ° , ur 
20874 |U.S.N.M. 1) D2388-= =| 29;24' 30) IN., 88 01.00 W=2)35), |2--s25. yl. s. bk. sp.| Rare. 
20873 |U.S.N.M. 1 | D2758.-_| 6 59 30 N., 34 47 00 W__-_} 20 WO \Cbrke shee Do. 
9997 | J.A.C. Gt Wes oewes Mangrove Bay, Somer-| 3 Z 
set, Bermuda. 
9973 | J.A.C. 5Y) OLE ees dot AeA ee 
10378 J.A.C. ON A 2 LORS ea sa 
9981 J.A.C. Shldaeee se alee GO eee a ae Lye nee 
6191 JeALG? eee Wee Habana Harbor, Cuba--- 
4952 | J.A.C. a Ae ah Soo fan Juan Harbor, Porto 
ico. 
4953 NAGE Ob Wee eee | Goes eee 7 eae NG RU ee es a eee eee ea Do. 
4954 TALC: OM eee Runaway Bay eva aicn, y| eases se eecerns | Mes ee eee Few. 
West Indies. 
4938 | J.A.C. 2 Breve t ee Dry Tortugas, Fla_--___- Pa sees Se ee ee Rare. 
4939 | J.A.C. UG WMG os 225221522. © 0 (of i OSS Be M8 ay SS | ES | (eee es my. 53) ae Abundant, 
4940 TeAL es 2 Rare. 
4941 J.A.C. 3 Do. 
4942} J.A.C. 1 Do. 
4943 JVACC. 1 Do. 
4944 J.A.C. 8 Common 
4945 | J.A.C. 3 Rare. 
4947 J.A.C. 1 Do. 
4950 | J.A.C. 8 Common 
4951 J.A.C. 9 Do. 
4937 J.A.C. 1 Rare. 
4946 | J.A.C. 12 Abundant. 
4948 J.A.C. 11 Do. 
4949 | J.A.C. 25 Do. 

















Genus MARGINOPORA Quoy and Gaymard, 1834 


Marginopora Quoy and GayMarD, Voyage de L’Astrolabe, 1833 according 
to Blainville, Man. Actin., 1834, p. 412.—CusuHman, Special Publ. No. 1, 
Cushman Lab. Foram. Res., 1928, p. 222. 

Orbitolites (part) of AurHoRs (not Lamarck). 


Genoholotype.— Marginopora vertebralis Quoy and Gaymard. 

Test in the early stages similar to Sorites with one or two rows of 
apertures, later with the two original planes of chambers forced 
apart and filled with a high series of chamberlets, those adjacent 
in each annular chamber connecting, the outer wall projecting beyond 
the peripheral plane of the lateral chambers; the apertures in more 
or less vertical rows on the periphery with a horizontal row above 
and below. 

Recent. Indo-Pacific. 


Genus ORBITOLITES Lamarck, 1801 


Orbitolites Lamarck, Syst. Anim. sans Vert., 1801, p. 376.—CusHMAN, 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 222. 

Discolites (?) Montrort, Conch. Syst., vol. 1, 1808, p. 187 (genoholotype, 
Discolites concentricus Montfort). 

Orbulites LAMarcK, Extrait Cours Zool., 1812, p. 26 (genoholotype, Orbitolites 
complanata Lamarck). 


Genotype, by designation.—Orbitolites complanata Lamarck. 


Test discoidal, the earliest chambers in the microspheric form 
coiled, later annular, divided into chamberlets, those of the same 
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annular chamber not connecting with each other but with those 
of the adjacent preceding and succeeding annular chambers; wall 
imperforate except in the very earliest chambers which are perforate; 
apertures numerous, rounded on the periphery of the test. 


Eocene. 
Genus OPERTORBITOLITES Nuttall, 1925 


Opertorbitolites NutTTauu, Quart. Journ. Geol. Soc., vol. 81, 1925, p. 447.— 
CusuMan, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 
223. 

Genoholotype.—Opertorbitolites douvillei Nuttall. 

Test circular, lenticular, consisting of a median chamber-layer 
resembling that of Orbitolites with a thick imperforate lamina of 
shelly material on each side of the median layer. 

Eocene. India. 


Genus CRATERITES Heron-Allen and Earland, 1924 


Craterites HERonN-ALLEN and EarLanpb, Journ. Linn. Soc. Zool., vol. 35, 
35, 1924, p. 611.—Cusuman, Special Publ. No. 1, Cushman Lab. Foram. 
Res., 1928, p. 223. 

Genoholotype.—Craterites rectus Heron-Allen and Earland. 

Test probably attached in life, the whole composed of numerous 
layers of chambers, the basal layer without trace of spiral develop- 
ment, form in side view contracted above the base, and the outer 
end broadening and convex; chambers very numerous; wall calcare- 
ous; outer surface with numerous small rounded openings. 

Recent. South Pacific. 


Family 27. ALVEOLINELLIDAE 


Test imperforate except the proloculum and second chamber; 
general shape of the test fusiform, coiled about an elongate axis; 
chambers completely involute, divided into chamberlets; apertures 
numerous, in one or more rows on the face of the last-formed chamber. 

The foraminifera belonging to this family are highly developed, and 
have probably been derived from such forms as Peneroplis by the 
division of the close-coiled forms into chamberlets and an elongation 
of the axis. Some of the Eocene species of Borelis are much com- 
pressed in the line of the axis and for the exception of the division 
into chamberlets are close to Peneroplis. The greatest development 
of the family seems to have been in the Eocene when they were 
widely distributed in both the Eastern and Western Hemispheres. 
With the exception of a single small species of Borelis, the distribution 
of the family in the present oceans is mostly confined to the Indo- 
Pacific where large specimens are often very abundant in shallow 
warm water of coral reef regions. 
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Genus FLOSCULINA Stache, 1880 


Flosculina StacueE, Verhandl. k. k. Geol. Reichs., 1880, p. 199—CusHMAn 
Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 226. 
Alveolina (part) of AUTHORS. 

Genotype, by designation.—Alveolina subpyrenaica, var. globosa 
Leymerie. 

Test globular or fusiform, planispiral; chambers completely 
involute, divided into chamberlets, the early coils high and of few 
chambers, later ones low and many chambered; wall imperforate 
except in the very earliest chambers which are finely perforate; 
apertures numerous, in a single row on the long apertural face. 

Eocene. 

Genus FLOSCULINELLA Schubert, 1910 


Flosculinella ScuuserRtT, Neues Jahrb., Beilage-Band 29, 1910, p. 533.— 
CusuHMaAN, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 226. 

Alveolina (part) of AUTHORS. 

Flosculina (part) of AUTHORS. 

Genotype, by designation.—Flosculina bontangensis Rutten. 

Test differing from Flosculina in having more than one row of 
chambers in the last-formed whorls; the outer added chambers 
smaller than those proximal to them. 

Oligocene and Miocene. 


Genus BORELIS Montfort, 1808 


Borelis Montrort, Conch. Syst., vol. 1, 1808, p. 171.—Cusuman, Special 
Publ. No. 1, Cushman Lab. Foram. Res., 1928, p. 226. 
Clausulus Montrort, Conch. Syst., vol. 1, 1808, p. 179 (genoholotype, 
Clausulus indicata Montfort= Nautilus melo Fichtel and Moll (part)). 
Melonites LAMARCK, Extrait Cours. Zool., 1812, p. 122 (genotype, by designa- 
tion, Melonites sphaerica Lamarck). 

Oryzaria DEFRANCE, Dict. Sci. Nat., vol. 16, 1820, p. 106 (genoholotype, 
Oryzaria boscit Defrance). 

Melonia Drrrance, Dict. Sci. Nat., vol. 32, 1824, p. 176 (genotype, by 
designation, Melonites sphaerica Lamarck). 

Alveolina p’OrBi@any, Ann. Sci. Nat., vol. 7, 1826, p. 306 (genotype, by des- 
ignation, Oryzaria boscit Defrance). 


Genoholotype.—Borelis melonoides Montfort = Nautilus melo Fitchel 
and Moll (part). 


Test globular or fusiform, coiled planispirally about an axis, early 
coils as well as later ones low; chambers divided into chamberlets; 
apertures usually ina single row. 

Eocene to Recent. 

The single species from the West Indian region is all that is recorded 
from this part of the Atlantic. Brady gives records from the Cape 
Verde Islands, but I have not seen the material. 
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BORELIS PULCHRA (d’Orbigny) 
Plate 15, figures 9, 10 


Alveolina pulchra D’ORBIGNY, in De la Sagra, Hist. Fis. Pol. Nat. Cuba, 1839, 
“Woraminiféres.”’ p. 70, pl. 8, figs. 19, 20——Cusuman, Proc. U. 8. Nat. 
Mus., vol. 59, 1919, p. 77, pl. 19, figs. 7-9; Publ. 311, Carnegie Instit. 
Washington, 1922, p. 82. 

Alveolina melo (part) (not Fichtel and Moll), H. B. Brapy, Rep. Voy. Chal- 
lenger, Zoology, vol. 9, 1884, p. 223, pl. 17, figs. 14, 15—Woopwarp, The 
Observer, vol. 4, 1893, p. 78. 

Test small, completely involute, globular or slightly fusiform; 
chambers distinct, usually four in a coil, divided into elongate cham- 
berlets but the chamberlets not again subdivided, growing edge low 
and connecting the two umbilici; wall imperforate, milky-white; 
apertures consisting of a single row of rounded pores, one to each 
chamberlet, in the apertural face. 

Diameter, 0.45 mm. 

This species is rare in the West Indian region. Brady gives the 
West Indies, Bermuda, and Cape Verde Islands for Atlantic localities. 
D’Orbigny’s types are from Cuba. I have collected it on the north 
coast of Jamaica, at a few stations in the Tortugas region, and at 
Bermuda. 

So far as I have seen, material from the Indo-Pacific, the material 
to be referred to Borelis melo (Fichtel and Moll), is definitely larger 
and usually has more chambers in the coil. 


Borelis pulchra—Material ecamined 


























Bot- 
Num- . Depth 
Station * tom 
Cat. | Coltection| Per of | “(Alba- Locality in | tem- | Character of | 4 bundance 
No. ore Speci- | tross) fath- | jora- bottom 
mens oms eons 
20862 | U.S.N.M. 1) |) D27582=| (6250807 Siis7— 47/0072 We 20 | 79)|brke shes s= Rare. 
10321 | J.A.C, 1a Re eee Rand wey Baye aIMaiCd eee pee al aaa ae ee eee Do. 
| West Indies. 
6188 | J.A.C. Diese est Habanaearbor, ©ibaees esse |b en Oe Do. 
9961 J.A.C. Saher e  ee (Oe ee ea ee fe ec | Oe et oe eds Do. 
4981 | J.A.C. oe | Rog meee ae | Dry Tortugas, Fla___--_- Di Rie > eaees |e eee eee | Do. 
4982 | J.A.C. Dies | Nassau Harbor, Bahamas-|___-_-- eee ee eee eee Dot 
4979 | J.A.C. Wevewrss Dry Tortugas, Fla___-___- Beir al Tee ELE Do. 
4980 | J.A.C. Bea Oee sees (ead dos Ss rae ee 2 | eee Seles | Few. 
4983 | J.A.C. 2 jae ea Runawayebaye Jamaica |e 2 aCe el eee ee es bee | 
West Indies. | 





Genus ALVEOLINELLA H. Douvillé, 1906 


Alveolinella H. DouviLub, Bull. Soc. Géol. France, ser. 4, vol. 6, 1906, p. 
585.—CusHMaN, Special Publ. No. 1, Cushman Lab. Foram. Res., 1928, 
p. 227. 
Alveolina (part) p’OrsBiany, 1826. 
Genoholotype.—Alveolina quoyi d’Orbigny. 
Test fusiform, planispirally coiled about an axis, all coils low; 
apertures very numerous, in several rows. 
Recent. 
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PLATES 


Figures 1 a, b. 


ZG. 10: 


3 a, b. 
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4-6. 


(lA: 


EXPLANATION OF PLATES 


PLATE 1 


Nonion (?) umbilicatulum (Walker and Jacob). (After Walker and 
Jacob.) 

Nonion (2?) crassulum (Walker and Jacob). (After Walker and 
Jacob.) 

Nonion depressulum (Walker and Jacob). (After Walker and 
Jacob.) 

Nonion depressulum (Walker and Jacob). (After Heron-Allen 
and Harland.) XX 90. West of Scotland. 

Nonion pompilioides (Fichtel and Moll). Figs. 7a, b. (After 
Fichtel and Moll.) Figs. 8a,b. (After H. B. Brady.) X 60. 
West of Ireland. Figs. 9a, b. Off Ragged Key, Fla. 80 
fathoms. X 100. Fig. 10. Off Ireland. X 80. Fig. 11. East 
coast of United States. x 80. 
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PLATE 2 


Nonion pompilioides (Fichtel and Moll). 80. Off northeastern 
coast of United States. a, a, side views; b, b, apertural views. 
3,4. Nonion scaphum (Fichtel and Moll). Fig. 3. (After Fichtel and 

Moll.) -Fig. 4. (After H. B. Brady.) 

5-7. Nonion asterizans (Fichtel and Moll). Fig. 5. (After Fichtel and 
Moll.) Fig. 6. (After Goés.) Fig. 7, ‘“‘Nonionina boueana 
d’Orbigny.” (After d’Orbigny.) 

8-12. Nonion stelligerum (d’Orbigny). Fig. 8. (After d’Orbigny.) Canary 

Islands. Fig. 9. (After H. B. Brady.) Shetlands. Figs. 10, 12. 

(After Heron-Allen and Earland.) Off west of Scotland. Fig. 11. 

(After H. B. Brady.) East of Shetlands. 
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FIGuREs 1, 2. 


FIGURES 1-3. 
4, 5. 


6-8. 


Oe lalte 


60 


PLATE 3 


Nonion stelligerum (d’Orbigny), Fig. 1, off Iceland. 80. Fig. 2, 
Hudson Bay. X 80. Fig. 3, off Fowey Light, Florida. X 100. 

Nonion germanicum (Ehrenberg). Fig. 4. (After Williamson), 
Great Britain. Fig. 5, Bognor, Sussex, England. X 100. 

Nonion sloani (d’Orbigny). Fig. 6. (After d’Orbigny), ‘‘N. 
browni d’Orbigny.” Fig. 7. (After d’Orbigny.) Fig. 8, San 
Juan Harbor, Porto Rico. > 100. 


Nonion grateloupt (d’Orbigny). Fig. 9. (After d’Orbigny.) Fig. 


10, Montego Bay, Jamaica. X 80. Fig. 11, Tortugas, Fla. 
x 80. 
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PLATE 4 


Fiaures 1-4. Nonion grateloupi (d’Orbigny). Specimens from Tortugas, Fla., 
showing variation in shape in side view. > 100. 
5. Nonion barleeanum (Williamson). (After Williamson.) 
6-12. Nonion labradoricum (Dawson). Fig. 6. (After Morton.) Fig. 7. 
(After Dawson.) Fig. 8, Gaspé Bay. X 60. Figs. 9, 10, Casco 
Bay, Me. X 60. Figs. 11, 12, Albatross D 2202, Northeastern 
coast of United States. 60. 
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PLATE 5 


Figures 1-3. Nonion orbiculare (H. B. Brady). Fig.1. (After H. B. Brady.) 
Hie. 25) Hudson sBay. >< 1605, Kigass (Atiter He Bs Brady.) 
Faroé Channel. 
4, 5, 7. Nonion pauperatum (Balkwill and Wright). Fig. 4. (After Balk- 
will and Wright.) Fig. 5. (After Halkyard), off Island of 
Jersey. Fig. 7. (After Heron-Allen and Earland.) Off south 
coast of England at Selsey. 
6. Nonion (?) exponens (H. B. Brady, Parker, and Jones). (After 
type figure.) Abrohlos Bank. 
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PLATE 6 
Nonionella turgida (Williamson) 


Ficures 1, 2. (After Williamson), a, dorsal view; b, apertural view; c, peripheral 
view. 
3, 4. Off S: W. Ireland. XX 100: 
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FIGURES 1. 


10. 


64 


PLATE 7 


Elphidium alvarezianum (d’Orbigny). (After d’Orbigny’s type fig- 
ure.) a, side view; b, apertural view. 


. Elphidium alvarezianum (d’Orbigny). > 60. From photographs of 


specimens from off Falkland Islands. 


. Elphidium incertum (Williamson). (After Williamson.) a, side 


view; 6, apertural view. 


. Elphidium incertum (Williamson). > 60. (After H. B. Brady.) 


From Challenger Station 46, North Atlantic. 


. Elphidium incertum (Williamson). X 50. (After Heron-Allen 


and Harland.) From off west coast of Scotland. 


. Elphidium incertum (Williamson). 50. (After Heron-Allen 


and Earland.) From off west coast of Scotland. 


. Elphidium incertum (Williamson). > 80. From off Bates Island, 


Casco Bay, Me. a, side view; b, apertural view. 


. Elphidium incertum (Williamson). X 80. From Hudson Bay. a, 


side view; b, apertural view. 
Elphidium incertum (Williamson), var. clavatum Cushman, new 


variety. > 60. From Spar Landing, Frenchmans Bay, Me. 
a, side view; b, apertural view. 
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FiGureEs 1-3. 


4= 


10. 


i, 2128 


COND 


PLATE 8 


Elphidium excavatum (Terquem). > 40. (After Terquem.) From 
coast of France. a, side views; b, apertural views. 
Elphidium excavatum (Terquem). > 60. From Bognor, England. 


. Elphidium excavatum (Terquem). (After Williamson.) 


Elphidium discoidale (d’Orbigny). (After type figure.) a, side 
view; 6, apertural view. 

Elphidium discoidale (d’Orbigny). > 60. From Tortugas, Fla. 
a, side view; 6, apertural view. 

Elphidium owenianum (d’Orbigny). (After type figure.) a, side 
view; 6, apertural view. 

Elphidium owenianum (d’Orbigny). > 60. From Falkland Is- 


lands. 
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PuatTE 9 


Elphidium lessonii (d’Orbigny). (After type figure.) a, side view; 
b, apertural view. 


. Elphidium lessoni (d’Orbigny). 40. (After H.B. Brady.) From 


Challenger Station 315A, Falkland Islands. 


. Elphidium lesson (d’Orbigny). X60. From Falkland Islands. 
. Elphidium sagrum (d’Orbigny). (After type figure.) a, side view; 


b, apertural view. 


. Elphidium sagrum (d’Orbigny). > 60. From Porto Rico. a, side 


view; b, apertural view. 


. Elphidium laniert (d’Orbigny). (After type figure.) a, side view; 


b, apertural view. 
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FIGURES l. 


PLATE 10 


Elphidium advenum (Cushman). 60. (After H. B. Brady.) a, 
side view; b, apertural view. 


. Elphidium advenum (Cushman). % 80. From Tortugas, Fla. a, 


side view; b, apertural view. 


. Elphidium advenum (Cushman), var. margaritacewm (Cushman), 


new variety... X 80. From beach, Newport, R.I. a, side view; 
b, apertural view. 


. Elphidium poeyanum (d’Orbigny). (After type figure.) a, side 


view; b, apertural view. 


. Elphidium poeyanum (d’Orbigny). »% 80. From Montego Bay, 


Jamaica. a, side view; b. apertural view. 


. Elphidium articulatum (d’Orbigny). (After type figure.) a, side 


view; 6, apertural view. 


. Elphidium articulatum (d’Orbigny). 60. From Falkland Islands. 
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Ficures 1. Elphidiwm arcticum (Parker and Jones). > 60. (After Balkwill 


bo 


and Wright.) Off Kish Bank, Ireland. a, side view; 6, apertural 
view. 


. Elphidium arcticum (Parker and Jones). X 25. (After H. B. 


Brady.) Arctic. a, side view; b, apertural view. 


. Elphidium arcticum (Parker and Jones). (After Dawson.) Gaspé 


Bay. 


. Elphidium arcticwm (Parker and Jones). (After H. B. Brady.) 


Arctic. 


. Elphidium arcticum (Parker and Jones). 50. From Gaspé Bay. 


a, side view; b, apertural view. 


. Elphidium sibiricwm (Goés). (After type figure.) Arctic. a, side 


view; 5b, apertural view. 
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PLATE 12 


Ficures 1. Heierostegina antillarum d’Orbigny. (After type figure.) 
2. Heterostegina antillarum d’Orbigny. 25. Tortugas, Fla. 
stage. 
3-6. Peneroplis pertusus (Forskal). Fig. 3 a, b, Tortugas, Fla. 60. a, 
side view; b, apertural view. Fig. 4, Porto Rico. X 60. Fig. 
5, a, 6, Off Morro Castle, Havana Harbor, Cuba. X 60. 
side view; b, apertural view. Fig. 6 a, 5, 
d’Orbigny.”’ (After d’Orbigny.) a, side view; 6, apertural view. 
7-10. Peneroplis carinatus d’Orbigny. Fig.7a,b. (Aftertypefigure.) a, 
side view; b, apertural view. Fig. 8 a, 6, Havana Harbor, Cuba. 
< 60. a, side view; b, apertural view. Fig. 9, Tortugas, Fla. 
vy 


<x 60. Fig. 10 a, b, Montego Bay, Jamaica. X 60. 
view; b, apertural view. 


Young 


a, 
““Peneroplis elegans 


a, side 
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PuaTE 13 
All specimens Peneroplis proteus d’Orbigny 


Ficures 1—5. (After d’Orbigny.) a, side view; 6, apertural view. Fig. 5, ‘‘ Pen- 
eroplis dubius d’Orbigny.”’ 

6-17. < 45. Figs. 6, 7, 10, 15-17, Bermuda. Figs. 8, 9, San Juan 

Harbor, Porto Rico. Fig. 11, Havana Harbor, Cuba. Fig. 12, 

Montego Bay, Jamaica. Fig. 13, Tortugas, Fla. Fig. 14, Nassau 


Harbor, Bahamas. 
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FicureEs 1. 


2-5. 


PuaTe 14 


Peneroplis carinatus d’Orbigny. Cape Verde Islands. (After H. B. 
Brady.) xX 40. 

Dendritina antillarum (dOrbigny). Figs. 2, 3. (After d’Orbigny.) 
Fig. 4, ‘‘Peneroplis pulchellus d’Orbigny.’’ (After d’Orbigny.) 
Fig. 5, Young specimen. Bermuda. > 80. a, side view; b, 
apertural view. 


. Peneroplis planatus (Fichtel and Moll). Fig. 6. (After Fichtel and 


Moll). Fig. 7, (after H. B. Brady). xX 40. 


. Peneroplis bradyi Cushman, new species. Fig. 8, Tortugas, Fla. 


x 80. Fig. 9, Holotype, Montego Bay, Jamaica. X 80. Fig. 10. 
(After H. B. Brady.) X 40. 


iat 


FIGURES 1-3. 


1 22: 
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PuatTE 15 


Spirolina acicularis (Batsch). Fig.1. (After Batsch.) Figs. 2, 3, 
Tortugas, Fla. X< 100. 


. Spirolina arietinus (Batsch). Fig. 4. (After Batsch.) Fig 5, 


Lontucas; Hla 60: 


. Peneroplis discoideus Flint. Fig. 6, Montego Bay, Jamaica. 


255 = Kicae/- Bermudas) >< 25. Kiss Sadlortu cas Hla 2o. 


. Borelis pulchra (d’Orbigny). Fig. 9 a,b. (After d’Orbigny.) a, 


side view; 6, apertural view. Fig. 10 a, b, Nassau Harbor, 
Bahamas. XX 30. a, side view; b, apertural view. 


Monalysidium politum Chapman (?). 100. Tortugas, Fla. 
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PENEROPLIDAE OF THE ATLANTIC OCEAN 
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PLaTE 16 
From photographs 


Ficures 1-3. Archaias angulatus (Fichtel and Moll). Figs. 1, 2, San Jaun 
Harbor, Porto Rico.  X 20. Fig. 3, Tortugas, Fla. 15 
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IRA eal 
From photographs 


Figures 1, 2. Archaias compressus (d’Orbigny). Ely’s Harbor, Somerset, 
Bermuda. XX 20. 
3-5. Archaias angulatus (Fichtel and Moll). Figs. 3, 4, San Juan 


Harbor, Porto Rico. xX 205 > Fig. 5; Dortugas, Flas) alo: 
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PENEROPLIDAE OF THE ATLANTIC OCEAN 


FOR EXPLANATION OF PLATE SEE PAGE FACING 


PLATE 18 
From photographs 


Figures 1—4. Sorites marginalis (Lamarck). From Tortugas, Fla. 20. 
5-7. Amphisorus hemprichit Ehrenberg. 20. Figs. 5, 6, Tortugas, 


Fla. Fig. 7, Ely’s Harbor, Somerset, Bermuda. 
75 





INDEX 


Page 

acicularis, Nautilus (Lituus) ----------------- 42 
PDILOUN Aaa 2- ee fa ee 42 
BeltincenOLrbicunnae --25525. 2 o.oo 37, 46 
POLNMOTISMINAULINIS eon SS 8 ee 46 
meavena veolystomellas2 > 2-5-5225 es 25 
Soiventm, Mp hidnimms: 225 25225.-.b--s2-.-2- 25 
margaritaceum, Elphidium____-_-_- 25 
alvareziana, Polystomella____.._____-_------_- 18 
givarezianum, Elphidium—-=.-.2--.....-----=- 18 
BSNHITESETS Ts Cee ee ten ee re ee eS 54, 55 
FRY Oh] (epee ee ie a Sh 55 

menichries- = su 42 lees wee 55 
PEMCALITIGH Ak esa ee Sane em SSeS Te ek 55 
PPO HME GAGs a2 ee 2 te 53 
ATELY CL ETRGTS D GPRS Ser Se ee a a 50 
REMIT RICH ee = eee eI 51 
PMIEISOISCODIN AE” @ ee eee be ee 31, 32 
PEMIEUMIGUGS 2 ee on-set 17 
BPA AMON DICMIN AS speek Sn ee 46 
BPE GPA T CN AAS 28 = 522 2 er 46 
SAUER S= ae ee te ee es 46 
Aaland, Hendritina. © ----2--.--=4----- 42 
Heterostepinass == Se ote 33 

ERP AEMISCITNGO = sees 8 2e  e  N ee 30 
PRED EMISUIIS se ese sae nese ee 30 
REARS NCL Sena SA oe ee a a 46 
OP AGI See a eee ee PENN ae 46 
COMUPTOSSiS* ee a te 48 

SUDAN S ree nS ese tS Re ees 46 

ETH GTEC STA Te I Se 45 
enone Eolystomella-s_ === -- >." -- +. 27 
GhISD Hesse ene oe 27 

BECtiCoM, -Hlphiditm =.=. .--2-2 ==. _---.. 27 
BEATINGS ON Altius: (Mitts) =—----~< <=. 39, 43 
IPOnerO pls oo ieee ee ese 43 

IDCELUSUS=- = =f es = oe 43 

SSN OMT cep eer ees en 43 
arhicwata,, Polystomella=-2--___-__-____.---- 26 
Brincwiatdin, HM lphidimm:=-— 2. - ss! 26 
PAGTN EIA een: AKO ve ee Te 31 
BSEPRIZAMs wIN AUIS == 2 = 22222 Ant eis 6 
IN OTTO topes <n See 6 
INORIGHINA Sasa ekn eee ee 6 

turgida, Nonionina_--____---_-_-_- 15 

banleeana IN Onionina-»--—-=-- ===. 9... 11 
aplpedniiiit INOMON! == =~ 25222-22255 e 11 
ESTA emus een whee rete LS ee 54 
PE CUT eee tee ae ty ee. AP ES 55 
ndteana sNonioninas: 2-7-4) 22 6, 27 
SunCruTOnerO pisses se. = 2) = .  s 40 
SVS TTTE eae es eae EE ee ee 17 
SEIN C Rinne ese ete fe tet A Fee 31 
Meni A=. =. ease Sees nies iL fse Se: 30 
PSST TAGs ere see a. SS oe 30 





Page 

Carinatus, xe Onergpuse —.---- += 22 See ee owe ee 36 

DerwISUS.- == = 3552 = ees 36 

@ellantnus:s-20 a one oe eee ee eee 17 

@latisul tsi fas 2 ee ee ea BY 54 

clavatum, Elphidium incertum__-_-_- ee 20 

COMmMuUNis; NOMOnINaS -=--kanse ee 5, 6 

compressa;/ Orbiculinge-2-se——— = eee 48 

COMMPLOSSTIS PAT.COAIAS {= se ee ee 48 

CoscinOSpita == Se ee ee ee ee 34 

erassula, pNoOnioninas=2 = ee ee ate 8 

Crassula WINONION Ses — a ee ee ee 3 

CTASSULUS ON BU GLIS Se == = ee Se a eee : 

C@rateriteSs-sesse see eee ae ee eee Sees 53 

Cribrospithe-2-- ae ee ee 16 

crispa, arctica, Polystomella-—=--—--=5522_-== 27 

ChISPuUnd eA pb itn ee ee ee 20 

C@ristellarias=:= 2-752. e ees io eee 2 

Gilatata- 2-3 es eee 39 

Dlansita. 2-225 ee ee 39 

@ycloclypens== 22" -s-- = 2 ee eee 34 

decipiens; eolystomellas=—- 22 ot eee 18 

Dendnitinaes st < seo ene en eee ee 42 

entillarime +S ka ee eo eee 42 

depressa, Heterostegina--___..---------------- 33 
depressmla;, Nonionina-=2--==--6 = 

@epressulum,-Nonionge===- == ses a. = 3 

depresswltis, Nawtiluse--22- sete eee ee 3 

dulatata;Cristellarias—ce-2- =e ee 39 

discoidale EE lphidiiims=s=S— 2 aes 22 

discoidslis; Polystomellas 22-52-25 ee. 22 

discoideus, “eenereplisess] = eee 41 

POrtususia sens a ee sae 41 

IDISCOLITES se thane ee a ee ee ee 52 

GibiuS seeneroplises=- aa eee 37 

duplex: Oxrbitolitessse = 2 ne ae ee 51 

peo secs ee ee ee ee 31 

elezans. Peneroplise.-cste a ee ee 35 

pi Gis. S28 Be es See ee eee 17 

ad Venn eee- 5 ose eee 25 

margaritaceum_--__-_---_- 25 

alvarezianiim 222 {=a eee eee 18 

arcticum:=-—) 2-022 eee 27 

BL ULCUIA TIN ee ee ee eee 26 

CriSpuln-Se- <a se 2e SSe 20 

discoidales:=— === === == ee 22 

excayatiins.62 2 === 4-5-2 = Jonas 21 

THCOCUUM sete ee ee 18 

Glavatimes= 32s 20 

MANIC 2 eee eee as ae ee 23 

leSSON co ee ee Ao 22 

MACHU ses = ao ee 20 

OWwenianumMes eee eee 21 

OCW ANU oes Saar 25 

SAQTUIM =< 22 5) ane ee 24 


78 INDEX 
Page Page 
Elphidium sibiricum____-_____ se bs 29 | (Monalysidium) polita, Peneroplis__________ 44 
Striato-punctatum______________- 20:7 Nautilus: Sse. 2S Ae ee Drala oe 
etquscs; Polystomiell passes ae ee 4 aduncus: 22) 3 ee ae 46 
EC GEUSCUS Viel Onis! aoe same eeerepe eee 4 An gul agus =e ee eee 46 
€xcavatary: OlyStoniella=. sae ane 21 asterizans.. {2222 ee ee 6 
excavatum) lp hice ee ee es 21 crassuluse?: ot. 2 2. a eee 3 
GXPOTONS, NOMI OT Era eae ee eee 13 depressulus:— 22-2 25 = eee 3 
INODIODIN a= See ee ee 13 faba: - 22st $3 Se a ee ge 5 
faba Nabil ts eae see en eee ee 5 (Lituus) acienlaris) == a 42 
Pallotiansss-= =e ee ee Fe eet 45 ablelinus: 5.262 = eee 39, 43 
WP aujasing:» 78-2 eee 29 orbiculanis: = Mec ~ eee 46 
Wor usss2=.7- <4 ea en oe ee ee ee 2 IDOLUUSUS = 2 = gee See ee ee 35 
Bloseulina-2s: ..2 Se Eee ee ce eae eee 54 planatus-(@)-23.- = 39 
Bloseulinellas¢ 2" 52 525-5  e ne ee o4 POM puioid essa sa ea 1 
Geophonus: i225 (osha ee ae ee ee 17 SCaph a ee oes es ee 5 
Geoponus:= - 202. oe re eee 17 WMD Catal Sse 2 
germanicasNonioning2- est eee 3.3]! SNonion:< =. 22-2. Se Se OS ee 2 
PerimaNLCrM wINOnLONE sa ee eee 8 asterizans! | 4s Se 6 
EratelouplyINOnIOMes =) nee ee ee ae eee een 10 barleaanun 22 ae Ree 11 
INGHIOMING === =e a ee eee ee 10 Crassulume 2 ae 3 
Fe lenis Sees Ss = eee eee Cae eee ere pees 46 depressulum=s sees oe ee 3 
SDatoSusscss 22k as See ee 46 OXPONCNS ake es ee a eee 13 
Vel COZ0as 3255 Ris Se ee es Se ee 17 PENMAN CUM 2s so Ce ee 8 
hemprichil;-Amphisoriss222 2s seen 51 Prateloupis. s=-e-aes e eee re 10 
IFTe@terOClYPeUS toa p= - Cee Aeon eee Lee oe 34 labradorica: 2 3-2 es eee ee 11 
eterostepinad sso ato a ke tO oe 32 Wei one Ko aKebaeN. es 11 
emit ani eee ey ae eee 33 orbicttlare:=25 2-2 sehyaee os See ee 12 
Gepressam.+ eee a aes! een 33 PaAUDCLAtLIN ea = ee eee ere 13 
Tlotesscs Sle Seek chet 2 eT a Re ee ey 46 PONUpI Od CS aes ee 4 
LOLA tabs S= eee aa Sa een tee. 46 Scaphum: 222.52 See seas eee 5 
incerta, Polystomella striato-punctata_______ 18 sloanils* +s Sa ae ee 9 
umbilicatulassse == 18 Stelligerum:---45-. = see eee d 
TN CORUM Bl TG eT ee 18 ULI Ue set re ee eee 2 
clavate ee ee 20 | Nonionellas <2 sane eet ee eee eee 14 
labradoni care N On ione ses sees eee ee 11 turgidaj- eee es ee 15) 
INonioning ss sesne a= eee = 1) INON1OMIC a6 es Sas see ee ek ee ee 1 
Scaphasa..issse- se 11 INOnIOnin a s=4- ean ee eee 2, 14, 17, 32 
labradoricum>sNontoneessees see oes eee 11 asterizans) 42-3. eee eee 6 
JAN AUIS; PE CHELO DIS asec = aan ual maaan nnnD amare 39 GuLgidat = eee 15 
lamieri ee phi Gita =e eee ee ee 23 Darleeanas =. 2 eee 11 
Bolystomellazsse cs ston ees 23, 24 boueana. =: = 2. eee 6, 27 
enticuling: Sa Aree Ue Se. nee oe 2 ee ee 2,31 (COMMITS ee 5, 6 
enticulitess 2s eea eee eel Se tet 32 Crassula ee ee ee ae ee = 8 
LESSOUIT ME] 0 Li Git eee ae eee 22 Gepressulan 22252 ss eee 3 
Oly Storie] a saenes= serene see see 22 exponeriss st tae a se eee 13 
Diol ases 5 Ce BOL ee ea, ee 17 germanica--- 3S. = eee 8 
(Lituus) acicularis, Nautilus________________ 42 PraAtelowUploes soe es eee ee 10 
ALIELINUS, WN AUUINIS ee wee ee 39, 43 labradorica: 5*2+ en se eran 11 
GUUS SP ENErO DIISe- = see os ee ee ee 44 melo tos i: oh eee hae epee 4 
Baio) 0) 0b shape ie ee eo A Leb edi 3 onbicularis-2 425-62. 2 See ae eee 12 
macellas Polystomellda 2 ==) s = ee 22 pauperata 2 £<-. 2 2s eee 13 
moacellum, Elphidiums2s =a ee eee 20 pompilioides_________ ee ee 4 
margaritaceum, Elphidium advenum________ 25 Scaphactis.:.. ss -2 3 = eee 5, 11 
MARINAS TOLDILOMGS= === aes a ann eee 49 [a bradontca =~ sae 11 
Orbulites Vs. 22 Ake ee 49 Sloanilix = =2--22325 =. eee 9 
SOnICeS= 2 =e an Sey oe 49 Stelligeras. =225-24 5 3. eee a 
Mareinoporaae=aaa= sae a Seem eee 52 turgidal aes oe Se ee 15 
Meandropsina_______ 52 tees eee se ee ee 45 mb ica Gulla see ee ene 4 
Melo wALGEOlina ss = Sy ae ee ee eee ee OOle |) UUM SN ANTS ys) r3)9] GU ira a ee ee 46 
INOmonIn a =A i) 5 ae ee eee | Nummiulaniat -2- 2-25" Sess: 22 See 3l 
WMielOn aa sees ae PA aS Re ae pet gn 54 NimimiuUlinass= fete ee ee oboe 
INfeloniSs ass eee _ Sele eee oe 2) NT tess ey es ee 31 
@UTUSCUS =e: oek 5 eee eee oe ree, 4.1/0 Numi nl oste pin aes sae ee 30 
Micélonitess £23 ee Aaa es ee ee eee 94: OPCLCi nae ae eee ae a ee 32 
Mon aly sidiuims-)*= oss: eens eee ee rn 44 Operculinellasss lates =e 2 = eee 31 
DONti== =e pt tile SRN Se. 44 Opertorbitolitess= = 23 2s eee 53 
politum= == ae ee 44..\| orbiculare; INOnions == ees 12 








INDEX 79 

Page Page 

orbicularis, Nautilus _ __-_--- ee Se 467,|. Polystomella discoidalis: =~. .- <-- ===- +... == 22 
Nonionina____- eee en foe wee 12 BIGISU ae ne oe ae ren ees 4 
Orbiculina______ be a See. Se te a ee 46 GX Ga VAD Se ee oe ee a ee 21 
AGUN Cae ees ae oe a ee 37, 46 lanier eS => es eo eee 23, 24 

SPP Tea ie ae ee ee ee 46 lesSoniie Sst 22" 2s eee eee 22 

COMPECSSA eee ee ee eee 48 Mmacéllian 22 s.a es Bs eee 22 

MAUI SIMS 2 ep ee 46 OMeMiana: se see 21 

RIN RReT atta oe De ee oe eS 16 DOCVaD Bh os a ee eee 25 
SIGITEEGIINEG tee 2-8. Be Se SS rg ees 49, 50, 52 Sapraes= 2 Pee las ene 24 
UGX een eee ee 2S ss 51 Sipinicneee se oe ee oo ee 29 

COU EASE ALAS eae ae ee 49 striato-punctata, incerta__-___-- 18 

SOT CTSIM IEA Ge eae oes Se eee 49 SUDNOGOSH ee tose ee ane eas 25 
ROPES ere eters oe a Lo od Sere, eee a 52 DM DURCR EW es eee 2 eee 21 
ROSE ASeoe ee eT 49 Incertance = 18 

RSC SE PME ak ed NS pe er A Ba Se POlStOMO ling ses ae eas Ra eee 29 
Oweniana, Polystomella- --_-_---_--__---.----- 21>"| pompilioides; Nautilus-2 2552) = == oes 4 
owenianum, EB lphidium. --2--< =. _---- 22... 21 INFONTO Tie seat reed ee See rae ee 4 
mauperata, Nonionina-.---.-.2 =--.----- 2. 13 INGHIOBINS EN eo ee ree 4 
Mamperauiun, INOMION _=<=~22-22-.-022_=-+ <3 1B eESesOnites oes fe ek see eS ee eee 49 
PAG a ee es ee ee 7 /eEOLea ee CNC pls = atu —ak = oe es oe 37 
PEMErGRniae 52 oe at ie. Sok. yu See. 8 Ddee EPLOLeU SE CneLO DUS a. a a= ee eee 37 
PERROn he — Se see a eee Se S442) | pUchoelltim: (Peneropuis=—=- =" 2 - =) en see 42 
APIGHIIUS Ae ness oe a ee eee AS Operas Au Ve OLIN tee see ae eae 55 

DPA Yi et eee a ees eee 40 IEXGROUIS reer ee See ee 55 

CANINATIS 6 255-2 eee ee BG). | MEA ULVATT ULL Sete Pee eee ee ee 2} 

GISCOMMCUS == oon es 2 ae Er a AGS aeRO ULL ae eee ee eee ee eee ee 17 

CLUE TUIS oe = = ey ee Bee te POL AM Angee ge ket oe ee 15 

Blecans Seer see Se Bom lmronalitabuss WOkess ne eee 46 

REA S eee = Ser ee EN ee BO PSACTAse POLYSTOLOGU es aaeees a ee 24 

ATS es ee cee ee ee ee AAA CAT ba PMG ose ean a 24 
(Monalysidium) polita______----- 44 | scapha, labradorica, Nonionina_______------- 1] 

ELRUSUIS Soe ene ee eee = 35 INSEE DIS eee 2 ne 5 

ATICu Sse ee ee 43 NONIOHINA See ee oe ae Blt 

Carinaiis== = = Shige SGADMUM WN OTHON 2 me =" Saern pase we 5 

MISCOIdeTIS a2 ee = Alslesipirica, Polystomelige. ===" =- =e en ae 29 

LATA tIS eee eee 39,40) | Sibinicum, sElphidium 2-2-2 ee 29 

Dianahse ses as ee tees Bo AO SIGSTILEY NONION= === ame =e eee 9 

EGUCe eee ne een Sens oe ae 37 NOnIOnIN a 49> 65 - 3e ee Se = 9 

IDLOECHS = ess ee ee STi aks Ts 1 US eee ee a ee one 17 
prichelltwm= = eee ADM SOLOS eee tee on ee A Oe ee 49 

pertusus, arietinus, Peneroplis_.--___________- 43 MALPIN Mi Gea one se ene ee er ee 49 
Garimatus, Peneroplis--=__-----+--- BOs) SpPavosuss HeleniS=-= -— <--- ee 46 
discoideus, Peneroplis____________- SSE Spiranss AmGh alas oe. Go ke = SS ages 46 

NEST TLL IS == gees oe Se = Rh er ae Bon | SO DILOG YD BUSE s=a= = eee ee ee 33 

PENeLO DS 6 cms = Set ee AE Soe EO DITO Hii Se See ae ee ee ee 42 
planatus, Peneroplis______.__---__- 39, 40 Belculanis tases = nee ee Ue ee 42 

RRL eee ee Saree SNE ee eS 31 BTICUMVUS pee ee ee 43 
lacentula. — =. 2 => PE ee Ans ee, Ts VES DILOUTINAG == See oe ee ee 34 
Winnie Cristeliaria.——- 2. fee 39) wstelligera;sNonionina= 2 = 8-2-8 ee 7 
Manniuse (6). NauUtnus..- 2). 52 39u|-stelliverum., Nonione= 224 202 22. 2 2 ee L 7 
RENCTODIS 2 seas ee ___. 39,40 | striato-punctata, incerta, Polystomella_______ 18 
DCLULISIISS ae eo 39,40 | striato-punctatum, Elphidium_____________- 20 
poeyanaPolystomella.— ——--+.-._.-__-- +--+. 25 | subnodosa, Polystomella_____.______________ 25 
naeyanual, i lphidinm 2... 5 4-- <5. 25 Dnemeone oe. 6.6 2s ee ee Oe 17 
MoMta avionalysidim=~- 2 #2. 44h) | StunoidaaaNonionellaa -2-« 20. ena eee 15 
Peneroplis (Monalysidium) __________ 44 NONI ONITIG 22 aoa e as eee, 15 
politum, Monalysidium-__.._-._______.____- 44 astenizans=: =e es 15 
IRGhy Spaniel ae x52 ee tL Ui IROtaiN ashe. eet eee eet 15 
CV CN tie Mee ae nee a eee 25 | umbilicatula, incerta, Polystomella____-____ 18 

Sivarezinnaee = 2 ee a 18 INOnIOnINAL =. oo ee 4 

SUC ees eee ea a ees 27 Polystomellas= 22s. eee 21 

ALCICUi apes eee = 260|) um bilicatalum, ,Nonion. = = 3-2 = z 

CLISPS wArChWiGa. === Zia oumbilicatilus, Nautilis:—. 2 22 2 2 

Gecinigns ees ss: Loa a! TEMODDICIAIS oo > nee 2 ES ee a a 17 














ii 


3 9088 01421 2039 


i 





‘t 


